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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new 
medicine having inhibitory actions on a GRK (G 
protein-coupled receptor kinase) and useful for 
prevention or treatment of heart failure, etc. 
SOLUTION: A compound is represented by 



S x B Y — A ) formula (I) [wherein, ring A represents an 



"t t ^ 



optionally substituted aromatic ring; ring B 



represents an optionally substituted 
5-membered nitrogen-containing aromatic 
heterocycle; ring C represents an optionally 
substituted nitrogen-containing aromatic 
heterocycle; X represents an optionally 
substituted 1-4C alkylene; and Y represents an 
optionally substituted imino, -O- or ~S(0)n- 
(wherein, n represents 0, 1 or 2)] or a salt thereof. 
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1* 71/ * ( m %. fcf > N - * ^ 71/ * A> ^ * << 71/ . N - x <f- jV Hj 71/ ^ =E << 71/ „ N , N - ^ ^ ;b 
*;W**-r;K n, N-^xf /i/A/l/^t-i'/PSi: ; i7;V^ ;HtiAn^ yg?, tH 
n^->i, c, _ 4 7;P3 + $/i§jfes^?tiT^Tt> i^) „ ty-Sfttiy* - c 2 
_ 4 r ;l/ *r — to - # ;l/ 7^ t w ($J ^ «\ N-7 U /l/^/V^t^ H ; mr )V >r - 
K±/Nay>M?. tFn^J/i, d _ 4 7)V3^ylftHtSi^tiT^tfeJ:^) 
> t 7 - f fe y" - 7 x x ;V - * ;V t ^ ;H , fc fit f-T^/bt**^*^ 

;P * (Ms t 7 - S 7c ft - ^ v ^ * ;V 7 1 ? ;v v ty-f fcii>*-7x^f ;P 7^ 
t^^lOtZ-Sfcttf-C, - , o T -7 ;P ^ 71/ * 71/ 7^5 ;V ) % C 4 _ 4 7)1/3^5/ 40 
-A/I/^z;!/-*;!//^^ C , _ 4 r ;V * ;V X ;V * n ;]/ - * ;V 7^ t << ;iVS , C , _ 

4 7;V3^y-A;i/n€^;H v 75 7-A;W , i€^;H, t;-SftttS?- c , _ 4 r 
/l/t/^SZ-A/Wit^/H, t 7 - S fc ii - 7 x x ;p 7 5 / - il ;W ^ € )H, (v 
i)3E7;l/#^2/;l/S. (vii)C , _ 4 7;l>3 + y- *;i/#x;H (Mfcfcfx ^ h^->*;V^ 

(viii)X;V*Ss (ix)AOf yH? (0>J?tM:\ "7^*. H3R. 3^**2) s (x) 

ABfyftSftT^TU^C, _ 4 T ;V 3 * s/ * CM *. ti, ^ h * , xh^y, 7° n 
# ^ ^ s -T V 7° n * 57 ft H ) ' , t FD + ylTliStit^Tfet^C i _ 4 7;V3* 
ism, A;kt^-7)HT*l«Jht^TU^C, _ 4 7;Vn^yl, C 4 _ 4 7/1/3 + 
iy-*;V^ — ;HTli?nr^Tfet^C , _ 4 7;^ + i/I v c , _ 4 7;V3*y- 50 
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c i _ 4 7;i/:3tf2/3i, c , _ 4 7/Vn*->-c t ;_v7;V3*->-c t _ 4 7;i/3 + -> 
I, (xi)7i/+^l, 7i/ + i/- C , _ 4 7;l/tf;PSs 7i/^-C , _ 4 7;V3 
tf 2/36. C i _ 4 7 ;V tf 71/ * 7U*=.;v-- tf tf i/*, * /V tf tf * 7 - :* fc «■ 

27- c, - 1 7;i'*iv-*;i'^ ; e^;i/* + i'lv (x i i ) n f > ft ^ ti t ^ t i V 1 7 i 
-;Vi, a n y y ft S ft t ^ T J: ^ 7 x - ;l> - c , _ 4 7;^;H, An-f yftjtit 

V T fe J: V> 7 x — tf - C 2 - 4 7 ;1/ n ;1/ g N /\ n > ft SntWTt J; V X x 7 tf S/g 
(Mx.&i\ o — , m - I; fe te p-7no7x/ + ->, o - , m - p - 7*n€7 i7 

tf2/&H) , tf y 27 /I/ tf tf 2/ i£ , C 3 _ ., o is ? a T;Vtf;i,» s C 3 _ 2/ * n 7;l/tf 
/I/ — C ! _ 4 : 7 ;V n tf -71, C 3 _ , o 7^a7;^;l/-C , _ 4 7;V^/VI, (xiii)M 
P^'fttftTVtt'WC-c- 4 77l/tf;l/K ({fljx. «\ 7 7"nfc';V, tf 10 

V 7°n If ;K f^frft if) , a y >ft * ft T v T £> «fe V> C 2 _ 6 7 )V 7r - ;H (0fl*fc£ 
, extf, 7'J;K 2-c/'x-;K 3 - 7" t- — /J/ & E ) , AayylStit^Tli^C 
i — 4 7;l/ tf ;V f tf S C0U tf : tf s 7 f ;V tf tf . tf s n - 7° n t° ;l> ft, ^77 n 
fcf/l/tftf\ n-7'f ;Vf t^H) , i t F n + i/fTfUS ftT^T fe J: ^ C , _ 4 7;l/tf 
tfS, t F n ^'7lT'li2 tlT V>T t> £ V> C [ _ 4 7;l/*;Vftl, (xiv) 7 tf # 7° 1- 
m, (xv)/n o f y I?, A ;V t> * -7 ;P 1 J: If C , i _ 4 7;1/ n * -7 - # 

— )Vm ft £> m If 'ft § S3JI-S "tn^ftW StSTti T w Tfei ^ v 27 tf tf tf 2/ S £ « « > 
27 tf (xvi) /n n y yit £ tit v> T J; ^ 7 x — i\>*5- tl, tf U 27 )\> =f- A 7 x 
-;Vf*-c r 7 4 rtftf;vs. tf y 27;V^^-- c t _ 4 77Vtftf«, (xvii) ao^7, 
IbJUTwtfeJ;^ c , _ 4 7;V*;l/x;V7 y-;H (Mtf »\ ^f;i/X;!/7 f x .20 
f ;l/7;P7-f-;l/&i:) 7 7 i-;V7;l/7-f-;H; 7 ± "■■:=. ;V x ;V 7 — jv— C t _ ■■■ t T 
)U*)lA, (xviii) n 7 7 ft S ti T V" 1 X fc <t f C , _ 4 7;^;V7;1/ * -;l/8 ( f«J x. 

, ^ ^ ;V X ;V* — ;V\ ifji/X.;7* — ?V r& go . 7 x x ;V ^ n ;V 7i-/i/X;V 
^ C , l 4 7 ;V * ;H , (xix) 7 ;V 7 7 t 7 ;H , t 7- rft iJi> > -C , _ 4 T ;V ^ 
;1/ 7 ;V 7 7 1 7 ;V 3S ( x. «' s ><f ;V7 5 7 X ;k % x ^ ;V T 5 7 X ;V * n ;P s N , 
N-5?^f ;V757X;P*-;V, N , N - 2>'xf ;V7 5 7 7;V*^;V4 H ; i7/P*;H 
ttAn^7if, t Fn+71, C ! _ 4 r/I/i^Ift H^e^^tiT^T t> J: , 
(xx) 757S, C ! _ 1 0 77^-75/1 (liS. C , _ 6 7*A7^;V757 ( 
M , xh ;V 5- : 7V T 57, ;: 7tf;I/ 75/, h>J7;Mn ;V 757, 7ot°t^;P75 

7 , H 7^ D7 ;V 7 5 7 f ) , ^ 7 V -I 1 ^ 7 5 7 , C , _ 6 T )V * ?V X )V * — )V T 5 7 ( 0!l 30 
, ?( ^ 77;^i;l/7 57 , h U 7;bt B7 ^ 7 777*r.;77 5 /f) , C 6 _ r 0 7'J 
-;V7/H^/l/757 (#0, ^7€77;V*_;l/757, h;l/i77/l/t^;P757l) 
; C 1 _ ! o 77)HiAny7g . t F n + ^ 1 v A ;b * ^ ~7;H % 2 t-f I ? ti t ^ 
T & J;^) . ^ y 27;V7t * 2/ * ;P#x;l/ r 5 7 > 7\d y \7ft S tit^t J;^ C t - 6 7 
3 * -7 * ;P * - ;1/ 7 5 7 , A ;W^t >f ;V 7 5 7 1 , * 7 - £ fc f± 27 - C t _ 4 

* )VT 5 7 S; (xx i)€7 - S fc'tt 27 - C r _ 4 7;V*;V757 I (0<J * If ^ 
f ;V T 5 7\ x ^ ;V r 5 7\ 27 7 =f- )V7 5 7 7 27 a: ^ ;V 75/4 E ; 17 ;1/ ^ ;V S ^ n 
y v M^P v t: Fn^ $>'IS , C , _ 4 7 ;V n * S/|t SJfXlitnt^Tfeiv^) , 7x- 
;V7 5 7 . ^ >27;VT 5 7 v (xxii) 4 L 6 ft«^7 5/1 (Mill, 1 - 7 -l? f 27 - 

)V , 1 - tf n U 27 - ; v s U 27 7 , t/l/*'J A f it;!/*'; 7,M - e^7^^/VS 40 

if ) s 4 fj: ^ b 6 I Itt 7 5 7 - A ;V ;P 1 ( i A ff, 1 — 7 -ff f 27 — 7P ti }VM — )l> . 
1 - tf a u 27 - ; v ;v ^ - ;p , tf ^ >j 27 7 * ;V * =. ;P , t ;V * «J 7 # ;V * s ;l> , ftt^ 

* U 7 7j )V & -)V 7 1 - tf 9' 27 * ;V 4? -;V4 HO 4 ^ ^ U 6 Ml*c7 5 7 - *;V 
x : ;V -. * * S/ » CM it' If % 1 - t n n >J 27- ;V 71/t*7, tf ^ U 27 7 * ;l> ^ x ;V 

tf-#-.57 % t;V* U 7 A/V#^7!/t4-7, ftt;V*'J7 *;VsJ? - ;l/#4=--S>', 1 - lf^927 
x ;V * ;V * r;Vt^-77iif) , L6ll«7 57-*;l't"-;V-7 5 7l ( 00 * tf 

% 1 - \£. u "U i?- ;V £ ;l, 4? - ;PT 5 7s t° ^ U 27 7 7J 71/ — >V 7 5 7 , * ;V * U 7 # ;V # 

- ;V 7 5 7 , f * ^ 71/ tf U 7 A;Wz;V757 , 1 - tf ^ <y V - )V Ji )l> tf - ;V 7 5 7 * if 
) v 4 & vv l 6li«757-x;H - ;P S ( 09'*. ff ••; l - tf a U 27 - }V X ;l/ tf - JV ; tf 

^ U 27 7 X ;V tf x ;P % t ;P tf y 7 X ;V tf ■=. ;V . ^ tf >1/ tf y 7 X /V tf ~ ;V , 1 - tf ^ =7 27 5C 
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-;l/X/l/*z;l/6H) , 4 L 6 !St7 5 7 - C , _ 4 7;^/H, (xxiii)An^ 
yfC?, * ;V # * ^ ;l/ IS «fc C , _ 4 7^3*^-*il/t:-;Hfr5Itt"ti5lilT 
fnfnBI^nt^Tfei^C , _ 6 7i/;H 7*f;l/ftH?)A 
n -Jr vft £ n T i/"> T fc J: v> C 2 _ 6 7 )\> ti J -f )l> % if ) S fc it y \? 4 ;H, (xxiv)Au 

y>iffgtJnT^TfeJ:i^y^^;H, (xxv) 5 4iai oiiin cai*. ar 

„ 2 - S fc « 3 - ^ x r. ;b % 2-|fc(i3-7 l J;K 3 - , 4 - f fett 5 - tf7 x /U 

2 - , 4 - $ 7c » 5 - =f- 7 V* U ;l> . 3 - , 4 - *fttt 5 '-'f V f T'/U fl/, 2 - , 4 - $ 
fc i± 5 - He * -9- y U IV , 1 , 2 , 3 - * tt 1 . 2 , 4-h'J7^'J;K 1 H-$fttt2 
H-f>7!/y;K 2-, 3 - £ fc tt 4 - tf y 5? /V „ 2 - , 4 - f fctt 5 - tf U 5 

3 - s fc 4 - if y ^ — )V . ^v*;y;K -^y F'J;i^§H ; lit lis 10 
c i _ 4 7;V + ;H*H-?SIShT^TfeJ;^) % Cxxvi) 5S^L 1 OlIfS-A;!/ 
#-;H ( 09 x. tt\ 2 - S fc it 3 - a: ;P * ;l/ tf — ;V „ 2 - f fctt 3 - 7 'J 

;v „ 3 - , 4 - * fc tt 5 — if 9 % / >J ;v * ;v * — ;i> . 2 - . 4 - 5-f 7 V y ;v tj ;v 
* - ;V N 3 - , 4 - $ fc it 5 - -f y ^ r V y ;P * >v # — ;l/ , 2 - , 4-f ftH + 

l, 2, 3.-Sfctti. 2, 4-h'J7V'J;PA;V#-;K 1H-S 
fc it 2 H - 7- V <y V y )V ij >V tf — /I/ „ 2 - , 3 - £ fc » 4 - if U 5? ;l/ * ;V * =. ;V „ 2 - , 

4 - £ (± 5 - tf y 5 ;V * ;l/ =. )V % 3 - S fc fct 4 - tf y ^ — ;b * ;V ^ — ;b , 7 U 
;i/ * ;V jJ? — ;V „ -fv + 7 u ;v * ;v * — ;i/ > -i' y H U >i> * ;v =K — j\> & E ; Illilftc , 
_ 4 7;V*;HftHt-lt$nT^TfeJ:^) . (xxvii)t: Fn + ->^5;i, C ! _ 4 
7;l/3*i/^571 > 7 'J -;H (flfl x. fcf , 1 -Sfttt 2 -f7f ;1/4H) fc «t (xxvi i 20 
i)Aoyyft*tiT^TfeJ:^iI«SftH:»S«OC i - 4 7 ;V3=- W > *J * * (00 

x. by^t*->> i f 1/ y t + , 7 o t' 1/ > ^ * + , -f- h ^ y * n a; ^> 

©■BUS* 1 ^ I/ 1 L 5 I (»SKttlft^L3«, i t> 0* L < ii 1 S fctt 2 # b 
[0014] 

tlft^fng? 1 31 (!ff KB 1*^121) ^^«:< £ fc 1 ffi (fSKtt 30 

y * ^ if y y , y y jv . ^ y f7^j;K s ^ y y ;u , if v y u ;v > 1,2,3- 

t + D-y7 , /'J;K 1 ,2,4 - t + f '>°7 V'J;K 1 , 3 , 4 - * * if 5? T v* y ;V . .7 ^ If 
=. ;V , 1 ,2 ,3 - f 7~77 > /'J/K l,2,4-f7^7 , / , J;l/, 1 ,3 , 4 - f 7 , >*7 > / , J 

;i/ , i , 2 , 3 - h y t y y ;v % 1 , 2 , 4 - h y 7 y y ;v , f h7!/'j;K tf y -y ;v s tf y 

^ -y - ;l/ , fc! y 5 -y - ;V , tf ^ -y - ;P N h y 7^-;V.f <D 5 :6:^ L. 6 id f i#f 
mmm. feitffl^.(M>y*77-;K ^y^y*77-;v, ^yy [ b ] ^\x-;v s y 
y h* y -fy^ypu/i/, 1 h - y at y y ;p , ^ y xv 5 ^ y y ;v , ^ y y * 4=- if y 40 
y . 1 , 2 - ^ y y-r y ^- * if y y ;i/ , y y ^ r y y ;v , ^ y e 9 - ;k 1,2-^ 
y y y v ^ t y y ;v % y h y r y y ;p , * y y ;v . -fvt/'j*, y y u — 

;V tf !/'J-;V, */*1tU-;V, 7^7-7-;K t7f 'J^;;K 7">J-;K 7° r- U 
-y =. ;P % ii )\//% y y ;P . a - ft V — ;V . |8 - tj ;V # y =. ;V r y - tj j\> tf V — ju , 7 5 
ij7^;w 7x/tt'7-;Vs ^rs? — 7it5?-;w y x. y tif^'f 

f7>H/-;K 7itH)^-;I/, 7ifhB!)i*, -fypy^-zK tf n n [ l , 
2 - b 3 tf y ^ 5^ n ;V „ If <y V" u [ 1 , 5 - a ) tf V S? ;P , ^5^7° C 1 , 2 - a ] tf V 5^ 

;i/ , ^5^v* c i , 5 - a ] if y ;v % y 5 ^ y c i , 2 - b ] if y $ v — )V , y s ^ y c 

1 , 2 - a ) tf y 5 5? — )V s 1 , 2 . , 4 - h V 7 V n [ 4 , 3 - a 3 tf y 5? ;V , 1 , 2 , 4 - b 
IJ7VO [ 4 , 3 - b 3 t°iJ^7^;Vf(D8~l 61 (£F^L<&i8~l 2 * ) © 5f 8= ®e 50 
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tm^hfcmmmmmrcitmrn v it's -ft ^ u''.6'*'-©5S*»r*'*a«iisw*:©H^'*fc"-H:-i* 
tf.^ v-e >i l teams *&') e ft s 0 

^ jl "$r - ;l/ , tf a y - ;V , -r F 9 £ F n 7 U /V s ^ * 9 - 7V * tf y 2^ : f h 7 t F 

n tf 5 -;1>> -e;l/ * y — )V „ ^ * -t ;V * y cl ;V (Iff? tf <tt'fc Stlt^ T £> <fc ) s tf 

^^^n;V^(D3~8fi * U < tf 5 ~ 6 M ) CD fiSfd & 5 V> tf ^ M m (iff S L < tf ffi fP 

) cD#3§#*M3ta (iillffi) &3Vtf 1 , 2 ,3,4 -x F7tFc+7 

y ;K 1,2 , 3 , 4-f b5EFB'fyt;y H © J; 5 fctulH L fc^SSSmBS^** 10 

p tf n 5 o 

lit lto rfistiT^tfeJ; v-i'4K-fK9SJ le ft tf § rmmmmj bTtr»T <fc 

Mm^-m**-*© nr*©:*-* if^tf -b ft £ v 

[ 0 0 15] ■ 

S A T^ j n § rem s ntvt & jt ¥»su e 43 tf § b wt« £ <^B 

j ri»s ht^T fe- i'V7 ! 5'j?/«j \' : ^ft* tit v>t 6 ±'^#lij -'v rg^$ 

f t-^ifi^tif ti^ LTv^T i wf II fc LT ft.M^II , (1) Anf yg? ( 
«*B7yJIS> i&*> mm, a-&mW) \ n y > ft Sin T T t> «fc ^ C 1 _ 6 7;l/n^ 
(M^U^F^i', i F4^>. b 'J7;ViQ^ K*^ 2 , 2 , 2 - h V 7;Vtox h 
* K y ? n n ^ F 5^ 2 , 2 ,2 - F y i'aoi F^->f ) 7 x (K"7 x — 

^tfe i^c , _ 6 7;V3 + i/4i!tflsnt^tfcJ;^) 33 «fc tf t\ a y > -ft $ ft T v> 
r £> & i-7 ■*» 5 :tf ft fc® i&« & H ^eli * ft t t & * .lAffift r ;v « (0k * 

x^-;V v 7°n fcf;V, -T V 7" n tf 7f;k-fV7"f*, tert — 7^;V> ^ ^ ;V 30 
» ^\*->;V^«3D c ! _ 6 T \ ■ (it) ab ^ y ft sn t T t. J: V 7 i ^ #1 , ( 

iii) T [Anf yftS tiT^T * v» c i i ^ r >V*V -f 7l/ (00. *;V 5 ;K T 

•fe 7^;K 7° n tf * =. ;V. tf /I n -f ;V . F U 7 ;l> tn7-b^;V, F'J ^ n n T -fe ^ ;!/ # ) , 
7ii;l/-7tf l (i 7 x - ;V li A D ^ 7 ; a b y y ft ? n t v> T i^C _ 6 
r ;V ^ ;V ^ if t'lIS ft T v v T «fc vv) , /\ n y >f ft S ft T ^ X t> J; >)/ -4 . /-n n 
y ffc S ft "C V» T *-Vi C i _ 6 T ;V #•' ;V x ;V * n ;H ( M „ * $ -y X ;V * - ;V . L x ^ t/ 
X;V*i;l/fK7\nyyjfc?nT T «t v> ^ -J ^ i/ X ;V * — F;Vxy'x;V*- ;P 
, (iv) AB^yft^tlt^TfetV C _ 6 T/PB^^;^-^! (filJv^F* 

* ;V s ;V % IF^'>A;H-;K K'J 7 ;V ^- n ^ h ;V * — ;V , 2 , 2 , 2 - F 

iJ7/l/tniF ^ e/ * ;l> * =: ;V , F V f a n f * • f * ;F * — ;F . 2,2, 2 - F y * n 40 
niK + f All/f-fl) ; 7i-*fiHStiT^TS i^C , . 6 7iV3*i/*;H 
z;VS (00 . ^ y 5? ;V 3r * S/ ^7 ;1> * — ;V v (v) ^ S - $ ft tf s> N - T 5 ;V * ;l> * ;F « * 

;P 2 ( 00 v * 7 - ■ s te tf it-^y i? A> fj ;l> /% * -f ;P s ^6 / - S fc tf - 7 x * ^ ;F * ;F 
Mt^f^f (Dt/-sfttt^-c 7 . , o r ^>v*;i'*;v^ ; e-r ;v) . (vi) li^s ( 
^j^tfMiBLfc rtisnt^Tti^iisij ^43tt^ r^s^^sj tmm<D*><o%: 

E ) ^F*^tf eft S o ISI ttTO rii?tiT^Tt>a;^75/ij tn* tf s 
/ij ti, tlStiT^tUiwnViH (0Ox. tf\ C ! _ 6 5 F -f ;F ( 

00 , 23-wv 5 >v y 5. f << ;f; r ^ >v ^ 3 F ;v ^ g ) c t _ 6 7^3*7^5 f ;f , 

C , _ 6 r;^;^*^5F^)K 7 5 7/f) % _ 6 7;V*;Vt?B12 

tlT^tU^7$>i&Hl?liSnT^TU^, ,: 50 
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, C£0i4S^O«tt75/lfcLT[i, -7€f 1 - tf n U 5> — A/ > 

tf^U5>V, f*t;V*ij;, t**U/, l - i£^^ s^~;l/45 £tf 4 (c ffi ft T /l^ ;b 
* (00, x*-;K :/ntf/b, -r y f a tf ;1/ „ f^)V, tert-:?^/K /K 

+ oc , _ 6 7;V + ;Hf ) , 7 7;P + ;H ( m , 7 x * ^ ;m <d c 

7 _ , o . 7'J-;H (01 , 7 x — ;P , l - -r y jV , z --f-y^jvm 

<D C 6 _ , o 7iJ-;Hf) ^SLTOTUvu-K^?^ —71/ „ l - tf n y ;b „ l 

iAT*i?n5 ritgisnTVT t>«i:^^s«ij tfeiuffiitistTSftt^ 

^ f l/y^**^, x^by^**^, ?ni;uy'*;*tS') Si!%f^LT^T 

fe <t V o 

[0016] 

co lite N - * / {■& * ;l/ ^ * >r ;i/ fe j: tf N , N - s>B8i * ;P /V* -r ;l> tf Pftf & ti S . 

rN-tyfiA/VAt^;!/] cDiftii: Lttt, mz.i£. Btft * ft T V> T & J: V Kft 
**3Sx ii?nt^Tt±^iiii, b&s nt^T t» * ^7 5 s m&mif & ns „ 

fij fcLTtt, !AT*i?nS riftSftt^Tfei^Jf.SiJ KfcWSf^Si: bT© 20 

rBiis nti/^t *> .fc^mfbzkiixj £iitR©s;S:Etf^ftfe>*-i& 0 

rN-tygi*;!/;^^;^ ©bsis<d#ij £ l r© rii?nt^Tfe±v>tIi« 
j tiTB, «A-essn5 riUfnt^tfei^ffu k: *$ w- s B si 3i fc lto r 
B&isftT^r t x^mmmmi tmrnomftztfrnif &tis„ 

[0017] 

rN ,n -i f SiA;P/^-i';Hj ft±, llg?±t 2 i©lli^f A^^^rf 

;n^ittt, mwmm<D — -j&com t l t «±ig l fc rN-t/giSA;w^-<;Hj k 30 

felt SgiS H«i© fe © tfP&f & ft, ffi^©0iJ b t «*tftt»r* + ;l'» (flU 

y^;!^ :/nfcf/K -fV7 , oif;K tert— y 7- , •^z/f-jV > 

ftoc, _ 6 r ;v * ;P # ) . c 3 - & ->^a7i^;H (0B „ ^ * o 7 n \f . 5/ * u y 

)V „ * a ^ > ;V N $/ ^ a *\ + ;1/ ^ ) . % C 7 _ , 0 7?;V^ ;VS ( $1 „ 
7 x * ^ ;V s$ . ff$b<li7i-^-C, _ 4 T ;v * ;V # ) IS tf 3* if 5 ft S . SE ft > 2 ffl 
©B&Stf SfRB? i:— ifstfttft o T^^T 5 y ItT&mf 5 ?) , z contemn om 

«75/*;W^>f;HJ;LTa, 0U ^. ft* l - T ^ *J - >V ii ;V * - & - l - t: n U ^ — 
/l/ * ;V 4? tf ^ y *; y * ;v # - ;V „ ;V * u V * ;V 

;v ( K IS ? ft* iK {b * n r (/^ r «k i/> ) % 1 - if ^ 9 - ;V * ;v * - ;i/ 4s <fc tf 4 ffi fg ft 
T/t^;VK («, y^;l/. :/nt£/K ^V^nif;V, 7^;V, tert-7^;P, ^ 40 

;H©C 6 _ , o 7'J-;H) i^tLt^ttj;^i -t!^7^-;VA;l/#-;Vf ©3 
~8* (»Sb<tt5~6l) <DSt7i/-AA#-;H4Jftff IfStll). 
[00 1 8 ] 

;b © ts tf . N - J X ;P 7 r t ;V J: tf N , N - X ;l/ y r << tf ^ ftf 6 

rN- ; &7gIX;I/77 ; e^;Pj cDitli: Lttt, rN-t/gl*;!/;^^;!'] <D 50 
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[001 9 1 

y )v m * m ft l , m wmm <d~ thru ± m v tc r N-t/fix;v77t^;n 
j ic m ir^ mmm t mm<o i> <D ^m^f ^ n , mys co m t l t i±\ m%. i£{&Wlt k& c 

y 77K :c 7 )V > 7*d y V y u tf ;!/ , ~7 *f- ;V % tert- 7"f7V, ^ >• T^K -\4- 

S/;V#cd c , _ 6 T;V^;V#) , C 3 „ c ->7n7;V*;H (4HU -77n7nif;K y* 
ci y ^ ;K i/^ n^yf ;K v'^p'n+->;H) , C 7 _ t 0 (#J> > y s 

)]y s 7 -I 1 -* 7 71/ ^ ; iff g L < tf 7 i - )V - C i _ 4 TtV * ;v<$-) # tf ^ 5. n 5 o .'S fc. 

o Stt 7 5 7 X ;P 7 r t W ;H IT H , l -y-tf f i?z;vx;l/tw;v, l -en 

U s?=.-';l/ : -X7l/*t.s-7l/ N tf ^ V .x;V* — ;K /]/.-* 'J7X /V * n ;V % f * t7V* U 7 X 
;V * - ;l/ ( fig SI J9C ? tf $ $ ft T V> X t> <fe V>) V 1 - ^ 5 v 1 - 7l> X 71/ * n ;i> £> <fc Zf 4 fit 
i& ffli T ;V 4p /!/ 36 ($k y 7;l/> x y- ;i/ % y a tf ;V , -T V 7° u tf;K y^TK tert - y y 
;K- ^ yy;R y;l/^© G ' L 6 T;V*7V#) . 7' y ;P * ;b X C#!k y*yS7;i/, 7x 
*77;i/i§cd c 7 _ ! o 77;i/4;vf )i ■, 7 D - ;H 7 i-/K 1 - y y 7 ;K 2 — 
•7- 7 7;Hoc 6 _ 1 0 7'J-;Vi) ^ £ * t/t^Tfe «fc v 1 - tf 5 ^ — ;V x ;1/ * =. /i/ 
3-8 fi (»$V<li 5 - 61) (DSf757-X;U*-/VSS HA^lfStiS. 
[ 0 0 2 0 ] 

|ATi^n§ rf t $ tl t ^ T fe i Vvf f u K tj- 51 S S ^ t U T Vv T fe ± 1/^ f 20 
WiM t VT cD r x y ;Wb £ ft T ^ T & £ ^ 7j ;V * 4^5/ ;l/ S J i: L t {tlSO* ;Vt^-> 
;H<DHfr, #!J it tf ft»7;V3*i'*;l' * -;H^ 7'J-;Vt4^A 71/ ^ — ;H; 7 7 ;1/ 

* ;V * ^ -y* ;P * r: f if 5 n 5 „ . 

r i& m T ;V 3 ~y ti )V * - ;H j t Lta, M ^ tf y h 4- 5/ 7j ;l> * — ;i> s 31 h- * 5/ * ;v 
y a 7j? ^ * ;V * — ;i/ N -< y ^"a '■#'*-s/* ;V#.=.7K 7h 4^ 2/ — )l> , << V 

f V 3c^*s ;V # — ;V % sec-7h + y* ;V # — )V > tert- y b * is * )\> # =. ;V ; ^ V ^ ;V 

* * ;V 33? — ;V , -Y y ^ > ;V ^- ^ ^> * ;P * s — ;V s ^ * ^ y ^ ;V * =^ 7; ;V — ;!/ ^ <D 
C , _ 6 7 ;U 3* y A ;V # i tf f If 6 ti s ?« h ^5/ ^7 ;V jJ? - £-K*^-** 

* - ;!/ . y a * 4=-: * 1\> # — 71/ ^ CD C , _ 3 y ;V n 4^ ^> * )V 3}? - tf §f ^ Ll/^ „ 

r7y-;Vt*i/ 7r;l> * n ;H J £ b T » . %.\£ 7x7*-7A;l/ # =. )l> , l-t7h 30 

^ A;Vtv- 2 — y y h4-->A ;V * =.)vmcD c 7 _ 1 2 7'j-jVt*y*;V*-;Vf 
tf » f bl\ 

r T y ;V 4^ ;V ^- 4^ S/- * ;V * - ;H J t L T » . 00 ^ ^ y ;I> 4- 3f. */ -ft ;V # - ;V s y x 
% 7"- ;V ar 4^ # /V # — ;V ^ CD C 7 - , 0 ^ 4^ 7V ^ 4^ 5/ * ;V # — ;T> ^ ( » $ L, < tf , C 
e-io y U — ;p - c , _ 4 y ;V n 4- - 7j ;V jV & E ) tf »S UV\ 
K ry u — >v*3f5s% frtf-jvmi s r77;V4-;v**y*;i/*-;Hj iifil^f 

L T V>T <t < ; f ©III fc I TS, M IB L 7c N - * / «**;l/>^*.^f ;VacD «^K<D 

it ito7 u — ;H, y y 7v 4^ 7i/ s CD m si* . l ^ t m if rc ■ e © t ii o © tf m m. % m. 
m ^ s> ti 5 o 

[ 0 0 2 1 ] 40 

SAt ?7< ^ ti S r|«jnT^Tt»il^ff J fc«slt55SSItfttt^tfeJ:^i 
lit UT cd ryy;l/Sj tLTB, *;V*y»4*(07i//V,'X;V7-f ySS*<07-> 
;l/ y X ;V sj-N 1/ m. * * cd y s/ ;V 43 £ tf sfc x*7»i*©7 2/ ;P >9: H tf ^ HT 5 ti S 0 

m r*;VjRy»fi*07^;Uj' t LTtt.TkilTv itStlT^Tt <t ISHfc zk US S 

(fiaj^tf, lAT?ss«5 rit^tiT^Tfciv^ssj t^5!t§iiitLT<D rw 
m s n t v» t «fc v> m. it 7k ^ * j t « cd a » ho srctit^^tiT^tfc y^itu 

tit^t fe J: v^m«t»J i:H#cDS«:Jf) * ;l> oj? - ;i> (- c (0 )-) ttf^-a-bfc 
t> cd , m x. tf s * ;V 5 ;V ; T -fe> ;V\ ^ n t° * - ;V % 77 U /V > ^7 77 U ^ U U /P 

. y y uu;v N tf/^ny;!/, /\^77-{;i/ v v' y o y y y * ;v sj? =; ;v , y ct ^ y y y 50 
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rfr ;b 3tf a> , y n ^\ 4=- It > A ;V * — )l> . y u h - )]/ % h U 7;Ho7'fef-;l/iS;if Oad 

y ;K -rV-rn^yi'/l/ftHtf^tfe.n^ * tf -e t> , 7tf /Dlftr;!/, 7 =f- V 
;K rtU!J;K tf n >V ft E <D C 2 _ 5 7 A 7 4 JV ft E tf » S L . 

K rx;l/7^1i*(D7'>;Vj tLTli, BIStiTiATfe<fct/^{b7kl|3S (0>J * Wf 
> |AT*i?fl§ rgg|£ tlTlAT fe <fc Ia5?§51J tfcltSBtli: LTO rfiStlT 

t. «t tmn<D&ft z) mrcizmmzftx^x z^mmmm (mz.it 

s iAT«i^n§ rusts ti-cv-r «> «k i^#anj K4sttsit«iSi: lt© rs^snr 

fe «fc <A*tfg«t3Sj t ISHtOSft H) fcX;b7^^ (-S(O)-) t tf L Tc fe © , 
09 > ^3fyx;V7-f-;k x y > x ;l/ 7 -r — ;v „ 7'n/ry7*7^-;K is y n y a 10 
;OX/l/7-f-/K -7^n^>3!y7;V7-f-;K •>^D'\4 : 1)->X;l/7'f z;Hoap 
y><fc*nTV»TfeJ:v>««feL<H:««©C 1 _ 6 7 /V + /V X ;!/ 7 -f - ;K ^ V -If y X 
;l/7i- — 1\> s F;l/xyx;l/7^-;l/ft2tff if ^tiSo 
K rx;l/*yi4*07'>;Vj iiLTfi, gg| S ft T <a T _fe «k i^KfbzkSSS (09*«\ 

T t> J; v^ 1 ^ -fb 7k ^ 3S J i: *» © 3S ft £ ) * fc It mWi S ft T v> r & ,3; v^*3S» (flflAfcr, 

Tfcjc^lISlj IS « «D S ft £ ) £X;l/*^;l/ (-S(0) 2 -) t tf*§-£- L fc t> <D , 09 
✓L if .. y # y X ;V 5fr — jl> „ yx;l/*-;V, /nAyx;l/*x;K s/ynyn/-*>'X;l' 

y n ^ y y y x jl> * — /W ^ n^ + t ^X/V*-;Vf ©ao ^ yft^fttv^ 20 
Tt>J:^«ttt.L<ttS«OC 1 _ 6 7;l'*;VX;l/*x;K ^ V'fe" vx;V*x;K b;bx 
y X ;V * — ;l> ft E tf m if 5 fi« o 

y % & y y n tf ;b * x * y % ^ y ^ ;v * x * y , 2 - * ^ s/ f - 1 , 3 , 2 - s> * * -9- * 

XX^^y-^-^/VftifCK 8*»)SlTl(^TfeJ:^ (t/-feL< B-7-C , _ 4 7 
;V 4^ ;P ) * X * y ft H ^ if B ft S „ 
[ 0 0 2 2 ] 

(ic, _ 6 7;v^;i/BAoyyif, tFP*>7, *;wti^f;p, t-y-*fei4s? 
- ^ > s> ;V * ;b t ;1/ . t / - $ ft (i^ - 7 x *f ;l/ A ;V At-Y * ;l> 4? * ^> ;V . c 30 
, _ 4 7^3+i / A/l'#x;V, /\ p y y it S n T T fe * C t _ 4 7*a't'/, 75/ 
, €/-f ftfii^-C , _ 4 7;l/ + ;V75/. C , - 6 7*A7'f^75/&ifT'iJI? 
ftX ^ T fe «fc ^) . 7ix;i/ (l7i-;HiAof7if, tFn^^, ^^nt^;!/, 
x;v*l, c, _ 4 7;V3^i/*;v*x;v, a n y y fb 2 it t ^ 1 1 J; v 
c , - 4 7^3*1/, Apyi/ftSnT^tU^C, _ 4 7;H;k 75/> 
ftttv'-C ! _ 4 7;^;b757, C, _ 6 7 )V ti S 4 7 5 . y ft H T? Sift S tl T T fe 
cfe , T 5 y 3S (RT^/ttADyyfc^tiT^Tfci^C, _ 6 T 4^ )V , /\n?-Z/ 
ft^nt^tfc J;^C , _ 6 7 jV fj y -f ;V % An^yft^tiT^Tfe iv^y 
o-JryftJtit^Tfe i^c , _ 6 r ;V 4=- ;V x ;v ^ — ;v ft if t? WWk S n T v> x «fc v» ) ^ 
7k m. IS (iTkilttAoyygf feL<{jAayyffc?tit^tfc ii/^7ix jvx IIS 40 
n T ^ T fc J: c ! _ 6 7;V*;K ApyyfcJtit^Tfe J;^7xx;v&HT*IISti 
t^Tfej;^) , C , _ 4 7;^l/7-7t + -7, — ;P3S (Kf-*-;HttAny>s 

AafyftStit^Tfe <t^7x-;i/a2Tgi$nt^tfe . A ;I> •=& -f ;lx 

, N-t/lIA^/'it-f ;K x;l/7?€^;K N-t/ilx;^?^^^, * ;V * * 
s/ ;V s c , _ B 7;i/3 + i'A;^f x;K An f y fb S n T v» t & <fc v> c , _ B 7;i/*;vx 
/l/7^x;K ADyyftJtlt^Tfei^C ! _ 6 7 IV * tf, x ;V * - ;V ft if tf *fF S . 
[ 0 0 2 3 ] 

JS a tLTtt, s^-^ ftxi^x i> Jz^^y-Hym^Tcits^^ ftx^x ^ ^.h^^y^y 
ESftiftf»su<, ft tf t s n t ia t <t ^ y & y m tf «fc t) s l < , 3^tf« 50 
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[ 0 0 2 4 ] 

xt-fssns T'mshtV t fe <t v> c , - 4 7 fr* is >J k' *5 'w- i> c , _ 4 r ;V4=- v 
ytbta, ^^i^v, x^i^v, hv^f py, xh^^^PvtSF^a^tfenSo 

t t» «fc ^«fc7k*il.j fc fc-w- a Kfl: * btwr .t, i^iii tHtois 

&ik i *va3i (ffSKBii) iaLt^T&ii/\ kc, _ 4 r ;i>3r ytf* 10 

IT^rti^iSltbTii, ADfyff, + * ;V ^ -f ;V , # ;V 4? 3=- 2/ 

;l/ % c , _ 4 7 ;V n *■ 2/ * ;l/ tf; — jV , AayyftJtitv^Tfe i^c , _ 4 7 ;v 3 3- %/ i 
Aayyft^tiT^Tfe i^C , _ 4 7 ;V ^ ;l> . t\ a y > ft £ n T </•> T fe «fc x — 1\> "< 
757> * y - S fc a 5? - c , _ 4 r ;v * ;V 7 5 S & Z Ifi jf S L ^ . 

V»„ ■ '■'■:! • 

[ 0 0 2 5 ] 

m ib a s ■■' as b it m m ? n t <a t & i> 5 * <o # s no? » x«t % ^ *-■„■ 

f£ r 5 I © 1 1 1 1 S i I * 1 j t b X (i , .l£-=u-'— ;1>\ *4^V-7W ^vt* 

f 7V-;K W Vf7>; j 5 ^ , /-;K fcr^l7--;K ^^^7 20 
( 1 , 2 , 3 - t*t->*7 l /-;K 1 , 2 , 4 - t*t'>*7 > ;-/K 1 , 3 , 4 -4'**U-^7^ 
— ;V ) „ 77f~y, * * -9" 5> 7 s / — ;P ( l , 2 , 3 - =f- 7 7 -J — )V . 1 . 2 , 4 - f- 7 & 7 
s / - ;V % 1 ,3 > 4-?7^7 , /-;V) s h U T s J~-)\> ( 1 . 2 , 3 - h V 7 V — )\> , 1 , 2 , 

j tff IT^Tfei^lftlHTIi, a nyyn?, Cj.j/^/VS (RC,., 7 

/\ a ^ ^MT-s t Fo + i'iv A^^t^vii. *;V#*'>/i'I, c, r _ 4 7;l/3*;> 30 
A;ViK-;H, Aayyft?nT^Tt>±^C , _ 4 T ;V 3 3f s/ S , . ^ > ;V * * 5" 3S> 
7571, tZ-SftB^-C, - 4 7;^Jl/757ls C , _ 6 7;VA7^f;V7 5 7I 

[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

fc jbv-t? fe , ( I ) * , 5£ 40 
[ft 1 1 ] 
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Lit 1 2 ] 

N-N 
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R 1 



/ R1 
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N~N 



N-O 



-\>T. ^< -V~x -a 



R z 



X N > 



N-N 



N-N 




O-N 
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N-O 

// 




R1 



R^ 



N' x ""^N X 



\ R 



10 



p2 R 
R / 



R» R 



ISSfcti7'>;H**L\ R 2 $3 <fc tf R 3 it ^-ft^ftSftlt L TzkUSK?* ab^VB? 

(I, y?m, mm. mm, a^st) , MsnT^TU^M*!!, ttsnt^ 

C ft 1 3 ] 



N-N 

^ N ^x 



R 1 R 1 



N-N 



N N-N 



N-N 



N-O 



-V-x ^ N K X ,-v~ x ^v~> 



A^x 



N 



20 



O-N 



R 



N-O 



-<^x Jj-x -V^x -\^> 



R' 



R 1 



4? 



■ 7 



30 



R* R 




[ 0 0 2 8 ] 

R 1 "tfjSS 
£ n T ^ T 



R T?^£ 
R 1 

J 33 if 5 5? 

e> ft § o 

R 1 t LT 
# ;l/ 



ft£ rgg 
Bite** a 

ft§ rgg 



U fcH«|cDSS:if^Plf6»ft5o 



St LT<0 r«.JftSft 

a tfissfts rt^j 
tiro rg^s ft r 



ft§ r7->;Hj tLTtt, lA?iiti§ r«; 



. * ;l/ 4? +■ 5/ ;V . c , - 4 7;V3 + >/A;V#x;K 7*7 rt^f ;K X ;V * 



40 



50 
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£ fc « - C , _ 4 7^ + ;V7$/v C , _ 6 7;V*/^;V7 = /, Aqy'yftS ft T <^ 
T cfc c ! _ 4 7 ;V ;V ^ * , AayyjbJtiT^Tfei^c 1 _ 4 7;V*;Vx;l/7 V 
- ;b N ADf yfkttitv^ttxt^C , _ 4 7 ;i/ + ;^;V*-;P4 2 H "C v»,'T fe 

«fc i/O S/caAnyyftstiT^TfeJ;^?!-;^^^!?! Li/\ 

[ 0 0 2 9 ] 

R 2 *3 J: tf R 3 T? rti^ntVT fe J; V> fft ft tK fl J t L T A :Tf ^ $ 

ns riftjtit fc ii^ti j k *s w- *r b t fe j;i>f)iitUTo 

R 2 to J; R 3 TSS n§ rii4 tl'T V»T fc J: ^ti«Sj £: .t'T tt; ■ SR AT'ittl 10 

R 2 -13 J; R 3 t? >pJtl§ rsistit^Tfci^75/lj tLTS, lAfS^n 
§ rti^nT^Tfci^ffij 43 it § ^fl si SLT^ife J; ^iSSt lto r. 
nsnT^Tfci^7$/u zmmcomftZtfmif e>fts„ 

R 2 *3 J: R 3 fi^tiS r i 1 g tit ^ T fc i ^ t H D + ^ I j i: L T ti > SAti 
£ti& rg^j nr v^r fe j; ^3§mmi & § ^ f S A s t L T VvT fc ± 1 1 1 1 It 
<D r I i $ n T ^ t fc J; v^t H a + 1 J fcfl i O H # 5 ti 5 . i 

r 2 *5 itfR 3 ti?ns rixf ;Wb?tiTi/>tfc i^*;vt^^;Hj Htft, 
lAfi^ns riistiT^Tfei vv^t ij tteitsjsi^tbti/vt t i^ift 20 

r 2 is & zfR 3 ? n 5 r t 1 ^ n t ^ t fc i ^ * ;v /'s t ^ /H j t its, m a t? 
rii^nt^t fe i^ffu Ete^sffitft ut^tfci^illi: u 

r 2 $5 <fc tf r 3 rr ^;i/Sj 2 lib, st a •fs'stis rusnt^tfc 

i^lffj tfe^s^fi^tLT^tfcii/viiit lt co rr ~>;vij ^;|iis©l 

a 6'n-a'.'- v 

R 2 $5 j; R 3 £ L T ft ^ ft 7j<sft jg ? x 'A n^ygf > ift^nt^tfei^i 

fb?J<StS% H-tf jff'S b<. fcfrt? fc zKiUJSC?. c,„ 6 r;v^;P (f£Ci_ 6 7 ;V^;M± ^ n y y 30 
Hf , t Fci*^> #;W^-f;V N # /V sjv* S/ ;l>\ C , _ 4 7;V3* ;K X ;V 

7 )V S X/V*I, AD^yftStlT^tfc * V> C , _ 4 7/l/n + v', 

7 5 7, - m Tc a - c , _ 4 7 ?x> 4-- ;v 757, c , _ 6 7 ;v # y -r ;v 7 5 / . 
n y >- ft 2 ft T v T fe «fc v> c , _ 4 7 ;V ^ ;i/ ;*% Anfyft^nt^Tfci v> c , _ 
4 7 ;V> ;V x ;P 7 -4* ;V % /\ ciyyftS'ftT^T fe «t <a c , _ 4 7;V*;VX;V*-;VSH 
■Pltsnt^tfc i^) $ftfiADyyftStit^Tfcj;V7i-^%H^#H:ffSL 

[ 0 0 3 0 1 

f Bt*g?ns rt«?nt^Tfcj;^5iofiigfii«sj tfcij-s rsio 
ii! --*fil*^#*li**j tLTIi'f 5 tf 5 ;K h 0 7!/— ;va Z&ftKtGFtg. 40 

L<, 4*>-efcb'J7^;l/ CfcOfcttl. 2, 4-F'J7!/-;V) ^itjfiKvft 

T fc s * ( I ) * s 5$ 
[ftH] 

-X 
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Lit 1 5 ] 

N-N 

t^OK ts )l> * ;l/ , Ci _ 4 7;l/3 + i'A;^-7P v x;l'7 7 ; E'fiW ^ 
P^yftStiT^Tti'^C, _ 4 T ;!/ n * %/ , V 5> At * * i/ . 757, =t J - S fc « 
y-C, _ 4 7 /V * ;V T S / , c t _ 6 7;^7^;l/7S7, ^nyyftJftT^Tti 
, _ 4 r ;i/ * ;V ^ * . Aayyftsntv^Tfe i^c , _ 4 7;V*;VX;i/7^-;i/, 

[ 0 0 3 1 ] 

MIB5£*, Y(ifi«tlt^TtJ;^57, - O-Sfctt- S (O)n - (n«0, 1 
^fc(±2^^-To ) ^it. 

Yt*i?tl5 riiStlt^TfeJ;V^ = /J tLTtt, 5£ — N ( R 4 ) - (5£pK 

x f ;Hk J ti t V 1 T fe J; * ;V ^ IS^nt^tt ii/^^^^^/Ht fca 

r x t- ^ fb £ n T ^ T fe £ ^ * ;V # * S/ ;V 2 J t H © . £ ft H ^ ^ W 6 n § o 
r 4 fi^ns rgijnt^TfeJ;i<^;w^'f;Hj tiTB, 3StAT?7S£ti£ r 

r 4 T^sti^ rr^;Mj tLtii, SATisns riisnt^tt ii/^f I 

j fcfeW-«3f Wmtf^i LT^T fc i: V>S819 H IT© r7->;Hj i: H m <D M ft H m if 

YHtttiisnt^Ttii^^ ^ -n (r 4 ) -ti?nsi) 

tfjff S L < „ ftfrftC, _ 4 7;^^-el»«ftT^TtJ;VW57 (-N (R 4 ) - 

43 r r 4 «« zk ^ K * fc a c ! _ 4 r ;v * ;v ) bv\ 

StSflli: bTStfcBjjic LT fc J: v> 0 

[ 0 0 3 2 ] 

iCT?g*ns ra^$ nr v^t fc <fc KfcW-s r^ni si 

mmmi tbtli, $1 * if fcf n - N -f Vt^t^-zl'^ ^7 1 /-;K -f 

yf7 s 7-;K tf^y-zv, * + t^7 v /-;i/ ( l , 2 . 3 V 

— /K 1,2,4-^**^7!/-^, 1 , 3 , 4 - 4" * * S? 7" V — /l> ) . 7 9 If > , ^ 7 3? 
7y-;P (l,2,3-f7^7 , 7-;K 1 , 2 , 4 -^T 5>T 1,3,4-^T^T 
% h'J7!/-;P ( 1 , 2 , 3 - h V 1 , 2 , 4 - HI 7 „ x b 5 

y - ;v % fc! y v , tf u * s> i> „ tf y 5 v , li^fy, h'jr^y ( 1 . 2 , 4 - h y r 
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, #tj if y y i* - ;p ; y v y > h - ;i> ; 1 h - y y 3? y - ;k ^ y x y 5 ^ v - >v „ ^ y 
y**-9- y-;l/s 1 , 2 - ^ y y Y v t * t ^ ;!/ ; ^ V ^ f 7 V - ;!/ , 1 , 2-^y yy 
yfry- ;w 1 h - ^ y v h y 7 y - ;y % 4- y y y , y y 4- y y y s y; *t 

y y y s * y 4=- -9- u y % y * 9 s> y , y ^ v s> y . y u y , 7" f y s? y . * ;i/ a y - n> 
„ « - * u y % 73 - * .7V* y y % y -*;V5j?u y, 7i"J-y>> 7i;t*->*y, y 
x y f7i>'y> 7iityy, y x y y , y h v y. y x t>u y „ y x 

h n U y . -< y F U -y y - If a a [ l , 2 - b ) if V & *J y s tf v y n ( 1 ,5 - a) if U 

-yy, y 5 ^y c 1 , 2 - a ) tf y s^yy y 3 ^y c 1 , 5 - a 3 if v y y 3 ^y c 1 

, 2 - b ) e y $f -y y „ y 3 ^ y [ 1 , 2 - a ) if y 5 s> y , 1 , 2 , 4 - b y r y n [ 4 , 10 

3 -a) if y 5? y. 1 , 2 , 4 - > y r y a c 4,3 - b ) tf y #wm.<o 8 ~ 1 6 a 

SL<li8~l 2 1) :0'£&lR&«1)i|f if *M**f & ft, 5«VL6lO§ll 
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mn, M!k!±m. m m& , 7ro - a it ^ # t? ® jk m it m cm mm , nil it m , m m 
mmitm, mnmmmitm& h) , itt sej*; yy^-^y^ 3 ^ cm&^mmmmmm 
, xty Kit; s»iii«m^y --.ai-aE-jiii a 2-)>«<£>'ift«iBjps- 
fc t± m m *5 j: tr mm & m > >«t ht' x toits mm • i«f v • Ai^»¥i»©^t 
m i& t y n? m m mm ifr^mmm. bm. « a . §fifEs;»jfiit • Bitsg) , # 
«*"■■■(■# *f; w#fif, • mmmmm, t wis tiis'ti^^is^ mnmmvm 
i\ m tt'#« a , # ^ a , #a« a . # «c ft s , < § «r j m m m #■« ; ; w it # a %m m ; # 

^ M t w- s is lis © H-) \ ^ 'it m m c is at . ^ » s y m m m m . turn mm 
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mm& ; • w-m'&v&m ; mmcomm ; nistife ; mm*k ; wife ; r h t°-i4j£j#ife ; 

^n->^, «*14ABIfe#©lfeffiM$L« ; ttgilfe : lfe;«BI$;it ; Wife, i», ttt 
/l/a^K-fX, WMI?©lfeffi14WM& if) , 7U;^-iI (7b;^-t»^, 

isnife. ret&se, rt7o + '>-*f) , nmm'Bmm 

«&h) , m&m. mmmm. mmmm. m^&. wk^mw, ^wmnwm 

, mnmm T^^^, r ji^- jvm&mK e) , msh^mmmmmm. mmm 

Mitfem, mmitmmmmmm, mm^mmmitm, mm^sk^^Am^. mmm am m 

niofiT, Kjfoeia**, ^m^nrnm^ e) s mtkrn, km • mmrnm ammrn, 
iasgifii^, ii3i/xfn-;ni, mmm, mmm^w, mm^skm. u «> a ifii see , 

Itb'JDAiSs fcH) , <Y >X U vfiStteffi&S, S'yFn-iX, 

*#*v»3i*u 0y*tf, u**»«k «i^§, jflijE a fitist, MMwmw (mmm®. 
mskmmm. -mnmmsk^i^, m*t*p, imwmsu mA^^mm, jms&h) , 
jk&h. mmmmm, m&Lmmm<Dm$£*s itftis (#k§i, ww^ii, §ift, 
astisiff^t^n , (Wife, &££ffcwife, ^^#:«fbffi. w^^, 20 

/hifiifiFffi. 88*4*70^5/-, *7n-gg«», A jfii BE 'ft W il ft ffi , I«f©^fg 
, ft&ttggjtfli: <fc S Wffi^^trMS.HfS'S: H) . gfttS-©*iliiSfcJtinJ£ • Wifoffi • ««» 

^ - - ^ & h ) % sttfflsttw^m. h Kit wife, in v -mm, mmm cm, 

fcE) „ WiREE3tJiffi..?H<b«J5eai (Wife. HJffis W^««M. »{b^i§U ft 

#ife. ^i^y-y, ess, in, ti^ioiiiiaaH) , j« • m 
jfiLgg&M (i^jfii^tiinffi. Me- is jus, g a^^tt?tjfiittKjflis sittiif rtiiffii 

^#gtt#ftSE& H) . Iflf, B* (Ittlfel, ffittU^MflH. ?Sfb» (0>J> H 30 
, B§&2£) JSfti!) > «): tf * ti K: ftfrmm& (T*JVi/m, 

# y fw&mm, m&mmm, mm^rjv f^to z/m.* h) v ?D^y7i;n-t 

AiN-^M (M¥»^«. j£I4>t, ?Hrt^5ffi, ?^^B, ILK^is tt^^ 

ffift 2) s ««l • J: -CRtt«Mi«. • • U-1f-#»K 

j;?g«, i^tii**H) . ^Slffi h * ;*f/l">>f ^ y ;H y If ^ ;V X . ^ 

jis^x? ^ frxmcov frxmmm, v * y ^Tm%km, mmm^m^ > mifn.m cm 

> JfeJ»5^M (•5 r D -f K . Aft. „ Mffifalfo.EE. M^ffiM Jim. ®. 40 

ti % 5fe ffi ffl -T ^ c t a * o <:ct\ ^^F^of Rtv^a^tli, ^Igl.J 

n. j&^^cdj&s? t a st^fc tt , © jt s wi so ft #P«!i. 
nm&m, mm^mm, >&m&mm)Mft rnKtsv zfommommz: z urns. 

HOJRH^SOJU/^iR*^^. SSIS^^ft'HOffi^Oitvft: J: S-T, »£Ev MM, Wsk 
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If ) o « i S 5 n 5 1 1 ^ si t ? n s . ; 

[ 0 0 5 6 ] 

^^mit&'Voiz, M-e, zrciznm (mz-is, s *mmumm<oi5 mm) ku-ot. 
y 9 fig % it t? ) . t$c $1 . m n m , ± ? -t iv m ; m m : ?l m, mmm , mm m , mm , % 

*f§0^fb-a-fe€»E^ffifi54%4'O#*««; mi$'Va±fo(Dm o .... o l L i i 

afiJc^-p § fb^-tl ( I ) h L xm 1 * V L 1 0 0 0 mg, b < tt^I 3 «Wb 3 0 0 . 

* 6 fc £F S L < 1 0 L 2 0 0 X h o T, 10 1 & V UIIt^ltTg^t 5 E-fc 

[ 0 0 5 7 ] 

, CaHiJnll (7Aa^!£yf), ACEISM (:n f ^ ^ V )V m ) , AIl£§in3£ «yrt;H 

^no, ifii^^w^ ct-PA^), m,mmm c-n^uv. 7*7ruy*), stifa^ssg c 
^ s/ y/ix #v zsm~), a mmm (7'7!/^t), ^wmm^f^ f, nepkm c 

7 7->Fh'J;H), xyFtyygtil (^-f?^*^), r ;l/ F X x n ^^trt^ (X tf 
n/7 ^FV ) . ^ V7"l/^ygRI (n - >S ~? # . v F U >y ^ X ^ ^ n ~f n ^ T 

-^flfiv f tiS tTs s § ^ i: n 5 « in^^^SSfifr l t ffiffl -r § c'fcff.ffl 

* § „it; ifv km~$~ %>wM'yoW; m, m s. «r > m&jmmm c±mm^ xji* - f * 

o 

£ ^fgB^cDfb^^^r JtfB#^mK51ffl-r - £ to S »J C0O : St*. 7 7-7-y 30 

s #j & gjiifftst t w ii -e t> s s fc i it e ? fem&ft z trnzf-trfr^r , w m 
mm tiTifflt s c fc fe pri-e^sv stfr^cfctFy z^^mm tvxa, m%.&. r v 

^try^yiltilMtS <7 ^ ^ VH^iJ, CETPK M -T S «7 ^ ^ CETPjn;^. TNF a Ja 

#^ft©-9-^ k : * 7 ! 5 a f ymm^ mmmmv ? (p e 

ptorttcDDIAPEP-277^: H ) ^ iftDfltl, it -Y F jj 4 > ; V ^ V •"• T V ^ * 7^ V ^ > % WWi *3 
itffcii E S t 3 K v^ V ^ v S gij % jfii * AM K fz W K IB # T § # * ^ S Q 

sta w% s v v « 7 ^ ^ ^ a $j % jfli o m m ■ nm^^m^? zmm^msfcrn-? & m 

■P ARKct^» li 7 GRKi: IB^-T § ilfg? ^ffl Vrfcj'&^Ss NF k Bt^h * E © DN 

Afn -Y ?rffl ^ § ?^5S7?iSs T >^-fe >X ^ffl^ ^SiTJSs ifil * S §8 ^ f S ^ 

m^m& iemm-r ^min^- cm^«\ n j^xxn-;vx« fu fxbhdlo wx 

•r n-;VXiiit U ^BI®cDft». SMB. KJR fc lit 3 «fS?& if) ^ffli/^c^SS, 
**ilfllWlfl^ffi55: EZtMrn h b fcjfilWif ^»fetc M#-r (^Jx.«\ HGF, 

VEGFftHflD«»H?ftH) tilt §itfg?*ffl^/c?&^j*, Iftl^^fyX'jyi 
Ktt&c|W#"^'5§fitt:M:Sl'^'S5S , E ; ? : ^ ffl ^ ?4 . TNF^: H co it F * >T > K ft5 

g§s^s^#iiiB!)3a (#®¥^fflfla, #ii#HBs^H) ^ I® 1*0 ^ o ft it m % m t % m <d n 50 
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t> nr m S o 

[ 0 0 5 8 ] 

#5n^2StD®Sf©ll — & #ISSg-Z?<DBtraM%:i3^T<DiS:#, ( 4 ) 2fs: fg BJ§ f b % t #f ffl IK' 

£*bij* tsiaHt LT#&ns2afiD«»j©S36:ss'-%-«e-eoi^iiBfi* 

*sv^TOS# C 0>J * «\ * bj§ ft & % -> #f ffl $ % © HI * Tf © S # , fe§^(iloi#t-® 10 

* ;b - h s MMkmm, mw, zk £ DjSMjr-ts c $1*^ 

K4fS^th-e$5ft, *SSW{k-&i»iS»»t<:)kfb. £fffl»%o.oi~ioom»gpffl 
v-> n & «fc ^ o 

[f^Bj£D5C&^3 
[ 0 0 5 9 ] 

o 

[ 0 0 6 0 ] 

^ fk $ * T fc .J; v» o 

Ai' h ^*7 7 — lC $3 If %> M Iti lit T L C (Thin Layer C hromatogr 

aphy, MM 9 O V h 9=7 y -f -) fcfcSfclRTfclfr&frftfco T L C fH g? K 43 V T „ T 
LCyi/-htbT>!;^ (Merck) *fc«© 6 0 F 2 5 4 SfciiI±->'J ->7Mb¥*fcg!<D 
NH^. SMig^i: lt(i*7A?PV h- ^ 7 - *g fij i§ g| £: bTffl^&tifc 
, tB ?* t b T U V 1£ ffi §§ £ JSffi b fc 0 A/(iH13< 

;Vy;H0 (7 0S^L 2 3 0 ^'r>a) S It It * — •€ /l> /V 6 0 ( 2 3 0 ^^1 4 0 0 30 

* y $/.a.) % b < fcfcftDKMHi&Siy 3 — y/l> C-300 (45~75/iM) % J! ^ fc 0 
7J 7AfflSittf U f} 7;H3.m±Z' V <fc*tt«<Dtt3£te5' U*NH-DM1020 ( 
1 0 04l/a 2 0 0 )tr>a) * JBv»;fco NMRX^n /V It B X.tt fl-8P»lp HTr 
F7^f ;^>7 V^ffl^T^'J TVGemini 2 0 0.31. 35 S V ti Mercury 3 0 0 lX^^ 
hn^-?-f-aSL, h £ S ffiT*. * y yj y -?"j£SSC*HzT?jS b fc 0 IRX^ 

* WW£ F T I R-8 2 0 0 P Cl7-^^ h n ^ - ^ - fit b fe„ iB ig SJI fc: * V» 
T ( ) rt£^Lfc»tttt*»ii©&M-&J*T?.&3o- $ft»«£«&«%B»«l 0 0 



s : v' > ^ b y h (singlet) 

d : #7 b y h (doublet) 40 

t : h U 7 b y h (triplet) 

q : 7 ;V r ^ h (quartet) 

dd : ^"/VP &7l'y h (double doublet) 

dt : $7)\> hU^byh (double triplet) 

dq : &7jl> ^7^X7 h (double quartet) 

ddd : #7l\> &7lsy'h (double double doublet) 

td : h V 7 1\> ¥71>*jY (triple doublet) 

tt : bV7)V hV7Vyh (triple triplet) 

m : V )l> =3- 7 b y h* (mul tip let) 

br : 7X2— K (broad) 50 
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brs F V ^ by h (broad singlet) 

J : ijy/'J V^ll (coupling constant) 

mp : Wk&. 

dec. : 

Anal . : jcMftttt 

Calcd . for : : tM?JS' s 
Found. : Hiijffi 

W S C : ;V # y ^ S F 

THF :fh7tFD77> 

DMF : y^f^^ATSF 
DBU : 1,8-^Tif If £/ ^ n [5.4.0T-7-* >"r-fe V 
[ 0 0 6 1 ] 
HMJ 1 

4-^nn-N- [[5 - ( 4 - tf y v> ;V ) — 1 H — 1 , 2, 4 - h U r V — ;V - 3 - 
;V ] ^ ^ ;V ] T - V is 

a) \£ V 5? is — A - A;Vt^ s >'f5 Ft F F 

4 - i> T / ^ y v> > (15 g) |^I?;U-f;K2 5 ml) , x^/-;V (2 0 m 
L) ti^Lv 7k?tT> i*t F5^ (3 0 g) «Tb/c„ ffit-«fff, 11 
>Sr ® 3c L fc o m ffi b 7c ^ £ £ 5 m „ s> if;H -T- ;b > cc * 7 ffi jS 12 it l 8 

. 9 g (IK* 9 6%) *tfeiIi:bTifc„ 

1 H-NMR (200 MHz , Me 2 S0-d 6 ) 5 5.34 (2H, br) , 5.71 (211, br) , 7.62 (2H, d, J = 6.2 
Hz) , 8.50 (2H, d, J =6.2 Hz) . 

b) 4 - [3 - ( * n n * - 1 H - 1 , 2, 4 - F y 7^/- ;V - 5 - ;V ] ^ U is 
is 

fcf U ^ > - 4 - * ;V ^ W 5 F t: F 5 -3? F ( 6 . 0 g ) , DBU (5 m L) ?t T H F 
( 2 5 0 ml) fc:S?^ttn^£^(400 mL) 2r> £> & % M 1=r m M fc m b fc it j£ fc , 3k 
^TsUki'nDTtf^ ( 3 . 5 m L) ^j^TLfco g^t^SST 1 IffPMJ* b N 

« ^ «-£ b fc „ s i ?]< % ah ff m l fc mm m m * z w l . tr m &. $z m b fc „ mznrc 
mm* s — fr ( 5 o o mD fc?§2r> bs mm. (4 mD it tax. 5 mmmm.hrc 0 m 

I^@SL\ 38 ?6 fc f§ ft <E i& 7k £ iP * « Eg x ^ ;U fifflb fII§M-7^*->»A± 

t^ims, mm^w^ ummi£-&M 4 . o g oik* 4 7 %) ttm&m^ t vrmrc 

1 H-NMR (300 MHz, CDC1 3 ) 8 4.80 (211, s) , 7.97 (2H, d, J = 6.0 Hz) , 8 . 74 (2H, d , J 
= 6.0 Hz). ; ' ' ' ! 

c) 4-^nn-N - [[5- (4-t!U^;V) - 1 H - 1 , 2 , 4 - F V T V— ;V - 3 - 

;v ] * f- ] r - v is 

Tkififb^ F V V A (4 2 mg, 6 0%itt) ^ *\ 3=- If 1/ ~d m & & . DMF (5 ml) fc 
II L , tK^Ts N - ( 4 - ^ n a y ^ - ;l/) - 2, 2, 2 — F U 7;l/tn 7t ^ 5 F ( 
o. 2 4 g).ttail, SIf I5»ltfflfc. *v^*- [3 - (i'nn^.f*) - 
1 H - 1 , 2 , 4 — F U 7 y — ;V — 5 — f ;P ] tf 'J i? 1/ (10 0 m g ) ! '*iD*, 

*7 o °c~e 3 mmtum bfc„ EjSrS^-'ti^TK^T. ^ai^^Tktg^^fca^fcm. ^^tK 
f u ^ A7k?tM^'f fp. ^m^^7UT?ttm bfc. *^7kT?gfe^ b. 

(?§li5^l« : @^^3i^-;V) T-ffS bi§!B<ti=r® 2 2 mg («$i 5%) *m&m^kh b 
T#fc„ 

1 H-NMR (200 MHz, CDC1 3 +CD 3 0D) 5 4.53 (2H, s) , 6.61 (2H, d, J =9.0 Hz) ,7.13 (2 
H, d, J = 9.0 Hz), 7.96 (2H, d, J = 4.9 Hz), 8.65 (2H, d, J =4.9 Hz). 
[ 0 0 6 2 ] 
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nmm 2 

[[5 - ( 4 - fcf y S? )\> ) - 1 H - 1 , 2, 4 - h 'J 7 V 
- ;l> - 3 - >f ;v ] ^ ^ ;l/ ] T - V v 

4 - [ 3 - ( ^ n n ^ ;l/ ) — 1 H — 1 , 2 , 4 - h 'J T *S — - 5 - ;P ] if U 5* > ( 
100 mg) S4-^BP-N-^;l/7-'Jy (1 mL) ElB^S^ft*, 7 0TCT? 

(itBil : lixf /Iz/'N + ty) ^»« L, «IB<b^» 7 0 mg (1R^4 6 

'H-NMR (200 MHz, CDC1 3 ) 5 3.04 (3H, s) , 4.69 (2H, s) , 6.67 (2H, d , J= 9.2 Hz), 
7.18 (2H, d, J= 9.2 Hz), 7.95 (2H, d, J= 6.2 Hz), 8.59 (2H, d, J= 6.2 Hz). 
[ 0 0 6 3 ] 

mmm 3 

2 - * b - N - C [ 5 - ( 4 - tf U *J)V ) - 1 H - 1 , 2 , 4 - h V T V — /V - 3 - 
-f 7-'J> 

4 - [ 3 - ( * n n ^ ^ ;V ) - 1 H - 1 , 2 , 4 - h y T V s - ;V - 5 - -Y ;l/ ] if V > ( 
15 0 rag) ^o-7-'>v ! > (1 m L ) jta * * ft * 8 0 T 1 Bf IB ill J» L o 

ffizkT?ift#b % Bit^-T >> a ± *§&££@£;bfc„ HJi*s/u A 
^nvh^^^Y- (^ffii§8£:M:r-^;l//'\*-y-^) T?«fSI b. MUit^m 1 3 0 
mg (iRf 6 0 %) ^SSfe^^tbTfffco 

'H-NMR (200 MHz, CDC 1 3 ) 5 3.90 (3H, s) , 4.67 (2H, d, J = 5.6 Hz), 4.93(1H, br) , 
6.49-6.53 (1H, m) , 6.78-6.88 (3H,m), 7.97 (2H, d. J = 6.0 Hz), 8.70 (2H, d, J = 
6.0 Hz) , 11.14 (1H, br) . 
[ 0 0 6 4 ] 

$M4 

3 - * r- 4=- 5/-- N — [[5 - ( 4 - If V fr) - 1 H - 1 , 2, 4 - b V T — ;V - 3 - 

-r >v ] ^ ^ ;v ] r - y > 

4 - [ 3 - ( * n n ^ ;l/ ) - 1 H - 1 , 2 , 4 - h V T V* — A> - 5 - <4 ;V ] ML V 5? > ( 
200 mg) ^m-T — 5/ .S? > ( 1 m L) IC *P X. „ ?S ^ 8 0 °C Tf 1 B# H ftl HA b fc „ 

h 'J * A*»?£*fc:&3f, »Sxf;Vtiffib £ 
ffi*T?»sJ*b, WT^*^* A±T?*£fllSK ifSS^gfg b ft „ SI^'>'JA^i^7A 

?u~?b-?^y^~- cmmmm ■■ WM^^fr/^^y-is) vmmhmmit^m 1 6 0 m 

g (IR*5 5 %)' UTf ft. 

1 H-NHR (200 MHz, CDC 1 3 ) 5 3.75 (3H, s) , 4.37 (1H, br) , 4.64 (2H, d, J = 5.6 Hz) 

, 6.20-6.29 (2H, m) , 6.39 (1H, dd, J = 1.4, 8.0 Hz), 7.09-7.17 (lH.m), 7.96 (2H, 

d, J = 6.2 Hz), 8.71 (2H, d, J = 6.2 Hz), 11.20 (1H, br) . 

[ 0 0 6 5 ] 

mmm 5 

4-^b^-y-N- [[5 - ( 4 - fcf y ^ )\> ) — 1 H — 1 , 2, 4-F'J7V- ;P - 3 - 

-< ;i/ ] * =f- )v ] r - y > 

4 - [ 3 - ( ^ n p ^ ;l/ ) — 1 H — 1 , 2, 4-h'J7 , /-;l/-5-'f;l/] If »J S> > ( 
1 5 0 m g ) * p - 7" - $/ 5? > (1 m L ) to ^ , 8 0 1 if iiPibfto 

EU&M'&yoZtmWLykmi- b y * A7kr§?t* tftf, lfiif^/Tf»ll}L, #«S^?J<, 
ffizkifiJfc^b.. WEifeV^^^«> A±T?<61»as ?§^^^Sbfc 0 iI^i"J*f;I/A7A 
^nvF^77^- (?§ffi?g$£: WSlai^/l'/'N^'y-^) l?»®bMiafh-&ftl 5 0 mg 

c ir m 6 9 % ) *m&mskz.v-cftito 

1 H-NMR (200 MHz, CDC1 3 ) 5 3.74 (3H, s) , 4.10 (1H, br) , 4.60 (2H, s) , 6.61 (2H, 
d, J = 9.0 Hz), 6.80 (2H, d, J = 9.0 Hz), 7.97 (2H, d, J= 6.2 Hz), 8.71 (2H, d, 
J = 6.2 Hz), 11.28 (1H, br). 
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[ 0 0 6 6 ] 

mmm 6 

4-^nn-N- (4-jth*i'^^y;V) — N — [ [ 5 — (4-tfy$?;P) -1H-1 
, 2 , 4 — h l J7 , /-)l' - 3 — ;V ] ^ ;V ] T - U V 

a) (:4 - jtf+'Xy^*) 7-D7 

4-i?nti7-Vy (5 g ) «fc tf 4 — ^ h4">^yX7;Vf:t H (4 . 8 m L) 1 
. 2 - Z D n X # > ( 5 0 m L ) KM^ L fcm^K , h V T ^ h 7kMit^ ^ Mi- 

y-vvj* (i 6. 6 g) ttbuz, muT*-mmnvrc B ii^isi, s§*t fc^&zkut 
h v v j±fcmm%taXs mm^-^-^^mm u ^M^zk, ts;j<?i#, •■ 10 

^> A^ffl^T^'MtI> LMIBft:^^ 8 . 9 g (IR* 9 2 % ) £ 21 H i: 

L T # fc „ 

1 H-NMR (200 MHz , CDC1 3 ) 5 3.80 (3H, s) , 3 . 98 (1H, br) , 4. 22 (2H, s) , 6.54 (2H, 
d, J = 8.8 Hz), 6.88 (2H, d, J = 8.8 Hz), 7.11 (2H, d, J = 9.2 Hz), 7.26 (2H, d, 
J = 9.2 Hz) . 

b) 4-^un-N- ( 4 - ^ h * is 5? ;V ) — N — [ [ 5 - ( 4 — tf U ;V ) - 1 H 
- l , 2 , 4 - h y r V - ;V - 3 - -f ;V ] ^ f - ;V ] X - V > 

4 - [ 3 - ( * a a >< - 1 H - 1 , 2 , 4 - h U T s /- ;V - 5 - ;V ] if U > ( 

1 5 0 ■ g ) „ 4 - ^ a a - N - ( 4 — * b * f ■O' 5> /I/) 7 — U > ( 0 . 1 9 g ) \ 20 
RKA'Jfi, (0.3 2 g) %DMF (4 m L) iP . il ^ W. M. T ^ 8ft M# b fc 

0 Trim tH b. :t»i**v *«#T?Hsi*b 
.A-lh-Tf «*'b fc 0 -:Hat*3/ U XfiV* <y L, 5 n v h ^ '7 - ( 

?§ffi?g« : 1 1 f ;l/ / a ^ f y ) i 1 l 1 12 ft^ i 5 0 mg (iRs* l 6 %) *&tfe*g 
H L t II ft o 

1 H-NMR (200 MHz, CDC1 3 ) S 3.78 (3H, s) , 4.55 (2H,s), 4.72 (2H, s) , 6.74 (2H, d 
, J = 9.2 Hz), 6.86 (2H, d, J = 8.8 Hz), 7.15 (4H, d, J =9.2 Hz), 7.93 C2H, d, 

J = 5.7 Hz) , 8.61 (211, d, J = 5.7 Hz). 
[ 0 0 6 7 ] 

mmm i 30 

3- ^nn-N- [ [ 5 - ( 4 - tf V *J )V ) - 1 H - 1 , 2 , 4 - h D 7'V — /V - 3 - -f 
^ 7- y > 

4- [3 - (^nn^f/V) -lH-l, 2 , 4 - h U 7 V—fr- 5 - -Y ;!/] ' tf U 5> s > ( 

150 ig) %-3- j'onr-yy (1 mD eji^, 8.0 °ct- 1 ©PiinlLft 0 stS 

h^77^ - (MW: Slif^/'N + ^y) fSillEft^il 0 0 mg (IRJP ■ 
4 5%) £&£fetg|i fc Ltlfto 

'H-NMR (200 MHz, CDCI3) 5 4.48 (1H, br) , 4.62 (2H, d, J = 5.2 Hz), 6.50-6.55 (1 

H, m) , 6.64-6.66 (1H, m), 6.76-6.81 (1H, ra) , 7.08-7.16 (1H, m), 7.96 (2H, d, J = 40 

6.0 Hz), 8.71 (2H, d, J = 6.0 Hz), 11.56 (1H, br) . 

[ 0 0 6 8 ] 

mmm s 

4 - [ [ [ 5 - ( 4 - fcf y 5? )V ) - 1 H - 1 . 2 , 4-b'J7y^/V-3-^/V])tf;H7: 

5 7 ] ^ > If y X JV * > T 5 H 

4 - [3 - (^nn>(^;V) - 1 H - 1 , 2, 4 - b V 7 V — ;V - 5 - -< /V ] K y 5> y ■ ( 
150 mg) , X;V77-;l/75H ( 2 0 0 m g ) , M Wt ?J< M i~ h 'J •> A ( 0 . 13 g 

) ^dmf (i m l) te$Q%.\ mwe— mmw h rc 0 Kmm^m^7kmKm€ , mm^ 
r;V7?m m b. #«i*^7j<. ^iM7k^mm i,i^m^^^^ f >L.±iT^mm. mm^m^ 
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) T*mm lib fa ft -a- % 4 0 m g cm 15%) lt# r Co 

'H-NMR (300 MHz, CD3OD) S 4.62 (2H, s) , 6.72 (2H, d, J = 9.0 Hz), 7.65 (2H, d, . 

J = 9.0 Hz), 8.01 (2H, d, J = 6.0 Hz), 8.63 (2H, d, J = 6.0 Hz). 
[ 0 0 6 9 ] 

m. m m 9 

3 - [ [ [ 5 - ( 4 - tf U 'J /I/ ) - 1 H - 1 , 2 , 4-F')7V-;V-3-^;V]^f;V]7 
5 / ] ^ ^ -If > X /b * 1/ T 5 F 

4 - [3 - (^nn^^;V) - lH-l, 2, 4 - h U T V- ;b - 5 - ;V ] tf'J^^ ( 
150 mg) . 3-75;^y€yX;l/*V75 K (330 mg) , ^ ^ 7k ig b y <7 A 
(200 mg) £ D M F (1. 5 mL) IzjjUTL,. M^B, * MUX ~ mtltW ^ K a K*SS 10 

^ ® ^ 7j< * K m £\ ffi L, Wilg^Tk. fti&7}<«?fH., ^SEv^*S/*7 

: mm.^^^/* z / Tmm x^mmit^m 9 0 » g (W3 5%) ^tfiMiti 

T#7c„ 

'H-NMR (200 MHz, CD3OD) 5 4.60 (2H, s) , 6.83-6.88 (1H, m) , 7.17-7.32 (3H, m) , 8 
.02 (2H, d, J = 6.3 Hz), 8.63 (2H, d, J = 6.3 Hz). 
[ 0 0 7 0 ] 

mmm 1 o 

3 - [ [ [ 5 - ( 4 - \L V *J )V ) - 1 H - 1 , 2, 4 - h 'J 7^/-;V - 3 - ^/H^f /H7 
57]$If|xfll/ 20 

4 - [3 - (^nn^^/V) — l H — 1 , 2, 4-h'J7 > /-;l/-5--{;l/] fc! y s> > ( 
15 0 m g ) ^3-7 = y$lSlxf ;l/ (1 m L ) in , 8 0 °C? 1 B# ftS in L fc 

*tg7k"e^#L, Mv^^s^ A±i?ii£jgMlK 5t^^®SLfco M^~> y #^;b# ^ 

A ^ n v b 7 - (ItB^l : Sixf t'llS LiEft^ft 2 0 0 

mg (IRJ*S8 0%) ttM&ffiM* t b T#fc 0 
1 H-NMR (200 MHz, GDC1 3 ) 5 1.36 (3H, t , J = 7.1 Hz), 4.34 (2H, q, J = 7.1 Hz), 4 
.60 (1H, br), 4.65 (2H, s) , 6.81 (1H, dd, J = 2.6, 7.0 Hz), 7.22-7.29 (1H, m) , 7 
.34-7.36 (1H, m), 7.47 (1H, d, J = 7.8 Hz), 7.96 (2H, d, J = 6.2 Hz), 8.70 (2H, 
d, J = 6.2 Hz), 11.68 (1H, br) . 30 

[ 0 0 7 1 ] 

mmm 1 1 

3 — [[[ 5 — (4-eyy;i/) — i h — i , 2 , 4 - b y r y-;b- 3 - -f/H * ^jvit 

3 - [ [ [ 5 - ( 4 - M 'J V )\> ) - - 1 H - 1 , 2 , 4-h'J7V-;V-3->f;l/]^f/H7 

5 7]^lilxf;l/ (10 0 mg ) tiitflN 7j<^fbf- h V t? L>7kmm (4 m L) ^ ^ 

9 ; -iv (15 mD izmz-, m&mzt q o °cx*-mmm ltc„ s^^-^tito''c-e 1 n 

±£g§ ( 4 m L ) ^rin^M^L, «ftBL7c^^ B ^5BXL7j<^L, 1£fU£. MMit^m 8 0 
mg (|R*8 7%) S-iSfiiSi: LTf fc„ 

'H-NMR (200 MHz, Me 2 S0-d 6 ) 5 4.51 (2H, d, J = 4.6 Hz), 6.61 (1H, br) , 6.87 (1H, 40 
br), 4.65 (2H, s) , 7.18-7.23 (3H, m) , 7.91 (2H, d, J = 6.0 Hz), 8.66 (2H, d, J 

= 6.0 Hz). 
[ 0 0 7 2 ] 

mmm 1 2 

N — [ [5 - ( 4 - K U - 1 H - 1 , 2 , 4-b'J7^;-;i/-3-^;b]7:fjV] T . 

=. V is 

4 - [ 3 - ( ir a n ^ f- ;b ) - l H - l , 2 , 4-h'J7 % ;-;V-5 r ;V ] tf y V ( 

15 0 m g ) ^ T - y ^ (l m L) K j)U X. , M & % * 8 0 °C 1? 1 Bf IB b fc „ S JS?1 

-g-fe^K^Tk*^- b "J ^ A7k?Sjtititca€\ B^^x.^;l/-eWim Ls W M 3& 7f< . :ftig7j<T? 

i^L, gi?^*->^ A±T^^fI, M^SScLfc II*->>JA-ir*;^7A^n7 50 
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h ^77 ^ - cmmmm ■■ mm.^^^ / * z ; t-sim b@wafti=rt! 1 2 0 m g cnx 

*62 % ) ^ M ftfg,g. £ L T $ tt 0 

'H-NMR (200 MHz, CDCI3) 5 4.35 (1H, br) , 4.65 (211, s) , 6.66 (211, d , J = 7.6 Hz) 
, 6.80-6.87 (III, ra), 7.18-7.22 (211, m) , 7.97 (2H, d , J = 6.0 Hz), 8.70 (211, d, J 
= 6.0 Hz), 11 .25 (1H, br) . 

[ 0 0 7 3 ] V . : 

mmm 1 3 i- 

1 - t L 5 - ( 4 - tf u e?;V) - 1 H - 1 , 2 , 4 - b V T V- ;v - 3 - ;V I ^ ^ ;P ] - 

1 , 2 , 3 , 4 - f F 7 t F D * / 'J V 

4 - [ 3 - n o * <f-W) — 1 H - 1 , 2 , 4 - h V T V — 71/- 5 - -f /V ] If U 2* ^ ( 10 
1 5 0 m g ) %; 1 , 2 , 3, 4-f F5t + > ( 1 m L ) lc in . .jH'-fr* */8 

0 °c -e i Minis l SJSJS-a-^^M^Tk^^ h u A7k?§M«£ WWi^^-jv^ 

aii-'jfe^-u * y f=y-7 cmmmm wm.*-^ ^ / * z / -;v) t» 

ffi L ISiaffclB-^ 1 3 0 mg (IR* 5 8 %) fcjfefilSa-fc'LT-W-fc. - 

1 H-NMR (200 MHz , CDC1 3 ) 5 2.00-2.13 (2H, m) , 2.84 (2H, t, J = 6.5 Hz), 3.41 (2H 
, t, J = 5.7 Hz), 4.69 (211, s) , 6.53 (III, d, J= 8.4 Hz), 6.73 (1H, t, J = 7.9 Hz 
), 7.02-7.09 (211, in), 7.96 (2H, d, J = 6.2 Hz), 8.69 (2H, d, J = 6.2 Hz), 10.96 
(1H, br) 

1 0 0 7 4 ] 20 
MMM I 4 

3 - T -fe # 5 N - [ [5 - (4 - tf V *J)V)- 1 H - 1 , 2, 4-bUTV — ;V - 3 - 

-f ;v ] ^ ^ ;v ] 7-'jy 

4 - [ 3 - n u >t ^ ;F ) - l H — 1 , 2 , 4 - F V T ;P - 5 — -1 ;H U ^ > ( 
1 5 0 m g ) ^ 3 -7 5 7 X -fe h T — U F (1 g D K in x. v M-&%!B * 1 0 0 °C T 3 0 # 
13^ 1 5 0 °G T? 3 o ^p^in^L fc„ KJS ?g & m ?t U m 7k m i- F U <7 A 7k $t 3& in 

, K^x^;V-eatH #M>&7.k, HEi&7j<-e^?£L, M v ^ * */ <7 L, ± T? H£ Mlft , «T 

^ /-;!/) fill, 0 mg (l&^3 4%) ^iftfilttil i: LT # fc 

30 

1 H-NMR (200 MHz, CDC1 3 ) 5 2.18 (3H, s) , 4.48 (1H, br), 4.59 (2H, s), 6.36 (1H, 
dd, J = 1.8, 8.8 Hz), 6.50 (1H, dd, J = 2.0, 8.8 Hz), 7.08 (1H, t, J =8.1 Hz), 
7.34 (1H, br), 7.94 (2H, d, J =6.2 Hz), 8.67 (2H, d, J- 6.2 Hz). 

[ 0 0 7 5 1 :-S < !.-; 

mmm 1 5 r, 

3 , 4-^l/yi>'t*^-N - [[5 - ( 4 - \£ U *J ;V ) - 1 H - 1 , 2 , 4 — F V T 
y — ;V - 3 - ;V] ^ ;F ] T - U ^ 

4 - [3 - (^ a V - 1 II - 1 , 2 , 4 — F U TV—)V —5 f /V ] k! U > ( 

1 5 0 m g ) * 3 , 4-^l/y->**-t>'7-r7 ( 1 - 5 m L ) ill X. . U^'VO* 8 

o °c -e i «f inm l fco s S ^ K ^ 7k* ^ h U -7 a 7k ^ itftftf, Stxf;vp 40 
Jintu l , * n b % 7k . ^ m 7k -e ^ ^ l , L>±-v&mm, mm^m^ v tc 0 

SabSIB^-g-® 1 7 0 mg (IR^ 7 5 % ) ^ t L T % fc 0 

1 H-NMR (200 MHz , CDC 1 3 ) 8 4.5 7 (2H , s) , 5 . 88 (2H , s) , 6 . 06 (1H , dd, J = 2.5, 8. 
4 Hz), 6.27 (1H, d, J =2.5 Hz), 6.66 (1H, d, J =8.4 Hz), 7.96 (2H, d, J = 6.0 
Hz), 8.70 (2H, d. J = 6.0 Hz). 
[ 0 0 7 6 ] 

mm m\ 6 

2-^nn-N- [ [ 5 - ( 4 - If V ^;F) - 1 H - 1 , 2 , 4 — FUTl/ — 3 f 

;V ] * /V ] r - y > 50 
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4 - [ 3 - ( £ n D ^ f- }l ) - 1 H - 1 , 2 , 4 - h U T V — /V ~ 5 - -f ;l» ] fcT U 5> > ( 
208 m g ) h.2 - V UUT -V y ( 1 . 0 mL) 8 0 1 HFIlff Ufc 

c E*£iS.£-1*fcB*B&x?-/l/ ( 1 0 0 mL) *m%-, ?1 i=r «B & f&ftl 1ft 7k.* -f h U •> A 7j< m ffi. 

(5 0 aL) O V>T» ( 3 0 mL) T? «c j$ L fc „ M Wt M & M 7k fiK Wt i~ h V V A T? $£ 

SLfeo ^^«^Mi±T@*L. aa*J/y*y/l/*7i^ovh^77-f- ( *\ > : 
ffi=i?x^;V=2 : 1 -> I£ x ^- ;V ) f iSI, I^x ^ ;V - ^ 3^ ^ y T Ififg II £r fi 1 M 
IB ft # 1» 6 8 m g (IR*S2 2%) * SS *S H £ b T # It o 

mp 174-178°C. 1 H-NMR (300 MHz , CDC 1 3 ) <5 4.69 (2H, d, J = 5.1 Hz) . 5.01 (1H, m) , 
6.58 (1H, d, J = 8.1 Hz), 6.71 (1H, t, J = 7.7 Hz), 7.10 (1H, t, J = 7.8 Hz), 7 

.27 (1H, m), 7.95 (2H, d, J = 5.4 Hz), 8.62 (2H, d, J = 5.4Hz). Anal. Calcd. for 10 
C 14 Hi 2 ClN 5 : C, 58.85; H, 4.23; N, 24.51. Found: C, 58.85; H, 4.15; N, 24.48. 
[ 0 0 7 7 ] 

mmm 1 i 

N — [ [ 5 - ( 4 - If U V ;V ) - 1 H - 1 , 2 , 4 - h V T V — )\> — 3 - -< 1\> ] f - ;V ] 
-3 - (h'J7*tn)tf;l/) 7-'J> 

4 - C 3 - (^no^f ;V) - 1 H - 1 , 2 , 4 - h 'J 7 V — — 5 — f /V] If V 5> ^ ( 
225 mg), 3 - ( h 'J 7)V*u ^ ^;V) T - 'J y ( 0 . 4 3 mL) Rtf h 
Ufi (1 9 4 mg) *7th7 (Z mL) fc?l-&£^ 7 0 °C T? 5 B#P E gBt# L fc „ EJS 
S^fttS^ixf ;V (10 0 mL) fciU*. £ 1=r % * Si Js* & 7k * ^ h V <> A 7k IS & (5 

0 mL) O^TfflSSJftffi* (3 0 mL) Tf?JE^Lfc„ *s « M * M 7k ft Wt i~ h V V A T? 3£ jft L 20 

mm^mmTm^hrc. mm&^v # ^ a ^ n v y y^y — + :tii 

^;l/=2 : l ^Wi?x^;t,) ffH x ^ ;V - *\ ^ T? S£§ H ff v»s SfBfbi^ 

<M 1 3 2 mg (IK ^ 3 6 % ) * M it§ H t b T # fc „ 

mp 186-189°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) S 4.53 (2H, d, J = 5.4 Hz), 6.86-6.95 
(4H, m), 7.29 (1H, t, J = 8.3 Hz), 7.89 (2H, d, J = 5.7 Hz), 8.65 (2H, d, J = 5. 

1 Hz). Anal. Calcd. for Ci 5 H 12 F 3 N 5 : C, 56.43; H, 3.79; N, 21.93. Found: C, 56.37 
! H, 3.80; N, 21.70. 

[ 0 0 7 8 ] 

mmm 1 8 

4-^on-N- [ [5 - ( 2 - ^ f- )\> - 4 - tf 'J 'J ;V ) — 1 H — 1 , 2, 4 - b 'J 7 '/ 30 
-/V- 3 ^^;V3 7-'J> 

a) 2-^ f- )V -4- If 'J > ;l/ * 7;Vf t F 

2,4-^^^ ;V If y e>" y (9 .27 g) * THF (100 mL) (t^^ L fcilK 7;P i>T t\ n-^ ^ ;V 
y^«>A<D^\*l7-y?t?g(1.6 M, 60 mL)^-78°C-e25^7j^tT^T L> -78°C T? 2 5 35# 
P^MWLfeo rl^-tlfc-78 0 C-e> ? x^;Pr 5 V (13.4 nL)^25^^^T)ST S5fcDMF( 
13.4 nL)*25^^^TlTLfct, ?1^^^-78°C. T ;P rf > T ^ 1 . 5Bf fS « # L tc „ 
^fctajBUfiftT' yt--) A*Sf}K(25 ■L)*4n*fi'& ! »*^n n*;P ACioo mL)T?tt tfJ b 

, #««^gsfp*fi7k(ioo mDT'm&hmm^-y*^ L>±-?nm'&, n%iffTift 

o »8E£ n n * * y (10.0 mL) ?g b % .» * % 31 3 V B m i~ h V ? A (55 . 5 g)fc* 40 
(200 mL)fcf§^b7c7k?g^fcO°CTjSTb. USUI *m&1* L It a R^?g-g"^fc 

7k 3* T T? 8 N 7k S? <b h 'J 9 A 7k ffi m tB X. 7k M <D pH=9-l 0 fcLfc^, MS®} ^ M il b fc 0 

J3ET@*b7t„ ^S^W^x^;V (100 mDfcig^ b. 7k (100 mL) Tf 3® b ^ 2 & fc IS 
3fil ft ffi * (100 ■L)T?5Jfe»b»»V^*5/'>A±T»<g*a. ?tl«%MffiT®*b. «E^b-& 
^9.64 g (lR*92%)%IBfe?S#-i: bT#fto 

J H NMR (200 MHz, CDCI3) 5 2.68 (3H, s) , 7.52 (1H, d. J = 5.2 Hz), 7.57 (1H, s) , 
8.75 (1H, d, J = 5.2 Hz), 10.06 (1H, s) . 



b) z-* f- ;v -4- tf y P y * x b y ;v 



50 
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2 - >t f ;1/ - 4- ^ U i>' y A ;V $ + 7 ;!/ f t FC2.42 g) * T -fe F - h V )V (25 mUKi&fr b fc 
lit FP*i/*75y(1.67 g)£rlN TkiMb^ h V 7 A 7j< m m (24 mL) ® b 

0 raL)^ibn ^7j<^Tl?lN7i<^fk^- h V t> L.*mm (25 iDf JP^fris lF^3i^;K50 mL) 
T? ffl ffi b , Si « ^ IS fO # m 7k (50 mL) Tf gfc # b ^ i! T # % 7 L, ± Wi '<£ , M % M 
ETSS b 7c „ mm*~>V *y*)l'ii7ii'D"7 h 7 i- - (rtffir^ : 
y=i:2)T'lll, g (IR*65%) ^ i^Mfe H f* £ b T tf fc 0 

*H NMR (200 MHz , CDC1 3 ) 5 2.64 (3H, s) , 7.34 (1H, d , J = 5.2 Hz), 7.40 (1H, s) , 
8.69 (1H, d, J = 5.2 Hz) . 10 

c) 4 - [ 3 - ( * a a * =f-)V} — 1 H — 1 , 2 , 4 — h U T V*-;V- 5 - -f /F] - 2 - * 
=f- ;F tf U V 

2 - ^ )l> - 4- is T / tf V 5? y ( 1 - 0 4 g ) "\ M tK t F =y V ^ (1.3 5 mL) fiU 

^fto i^»% 5 o t t i l . 5 mrsmwL, &i&m&m%mmTmmm. ftrcmw 

ISTHF ( 1 0 mL) R t? S?- ! * a D # > ( 1 0 mL) ?*VDBU (0 . 9 7 m 

L) ^ in It o Stit^nn7tf;Ho U F ( 0 . 7 0 mL) % 0 °C T? *B x. . m fi 7f 1 
HSMff bfc„ MJC?g^^^Mff.TZ(Sli b, 7K ( 3 0 ml.) *4D«.-«-.ttx-5F--;V ; Cl 0 0 mL 
,2X50 «L) -etttBL-fe. *IEttiktb'Jf A*fiftt5*Tfi!M, THF (2 
X 5 0 mL) Tttffi bfc #®«£#^*S7kS?t®?^ K U tf=AT?:ft*«K ?tl«^MJET®S 20 

bfco f#e.nfc5SM^^^y-;^ ( 1 o o mi.) <k mm^^\ mm ( 1 . o «d %imz.^ 

i^»? 9 O XT 5 bfco K)S?l^«MJETII&ib, M:n^;F ( 2 0 0 mL 

) ^*n^?s^'#>^gafnftffi7j< (7 5 bL) i? l „ *il %i7kli t K u * a -e g 
^^3i^;i.= i : i^#^3i^;i/) T'iBb mm^^frfr e> nm^m^n^mmit^m 2 

5 1 nig (IR* 1 4 %) ^ife^St b T » fc o 

'H-NMR (300 MHz, CD3OD) 8 2.61 (3H, s) , 4.79 (2H, s) , 7.81 (1H, d, J = 7.2 Hz), 
7.89 (1H, s), 8.53 (1H, d, J =7.5 Hz). 

d) 4 - 0 a n - N - [ [ 5 - ( 2 -- * /V - 4 - If U *> ;F ) - 1 H — 1 , 2 , 4 - F U T 30 

y-;v- 3 — ] * ^;v] t- u y 

4 - [ 3 - ( ^ n n ^ ;V ) - 1 H - 1,2, 4 — F U T )V — 5 — <f — Z — ^ f- 
;V tf U v^V ( 2 2 4 m g ) R. 4 - ^ a n 7" — U y ( 1- 37 g) ^7*F> ( 1.5 
mL) \zm&l£&, 9 0 "C-e 2 IM#L fc o K ?1 '#3 tc » ^ X ^- ;V (1 0 0 mL) ^ 2rtJ 

^ , ?i-&ti^fiafn^^7k*-;- f u 7 A7k?^?t (5 o mD *o^~emm-&M7k ( 3 0 mD 

^?*b s #®«^Jffi7kR^>7- F U "7i»Tgliv ^«*MJ±T@^b7c 0 ^S>&^ U *f 
;V*5i^BV : K^77-f^ (<n^1?- > : » j!$ J- ^ ;F = 2 : T'lll^ 
K^x^;V--N^-9-^^6W^^^tfv>. ^SHfb-a-^2 1 5 mg(t*6 7 %)^iife^ 
Si J; L T II fc o 

mp 146-147°C . 1 H-NMR (300 MHz, CD 3 0D) 5 2.60 (3H, s) , 4.52 (2H, s) , 6.59-6.65 ( 40 
2H, m), 7.06-7.11 (2H, m) ,. 7.82 (1H, dd, J = 5.3, 1.1 Hz), 7.90 (1H, s) , 8.49 (1 
H, d, J = 5.1Hz). 
[ 0 0 7 9 T 

mmm 1 9 

N - [ [ 5 - ( 4 - fc° U 'J ;F ) - 1 H — 1 , 2 , 4 - F U T V — As- 3 — -f ;F] ^ ^ ;V ] 
-4 - (b'J7;VtD7:f;l/) 7-'J^ 

4 - [ 3 - ( ^ ci u 5^;F) - 1 H - 1 , 2 , 4 - F 'J T ;F - 5 - ;F] tf y i> y ( 
2 2 4 m- g ) R XT 4 — ( F V 7 )V * n * ;P ) T - y ^ ( 1 . 0 mL) ^ ?1 $ ^ s 9 0 

°ct?i. 5B£M«ib7Co MJ5S^-a-%{;:@^M^^;F ( i 5 o mL) ^ An X , Wzs^tt^n 

mmykMi- h v v 2*7$<mm (5 o«u o^t-ifiitiTk (3 oil) -pwift. tii^ 50 
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tr^y -r - (-^+l->: l£@?x^;l/=2 : 1 ^if g|x^-;lO 7?f»® g^xg^-'N^ 
ty^5IIS a B B ^ff^\ llSft^i 1 3 1 mg (K*3 6%) ITHft. 
mp 218-219°C. 1 H-NMR (300 MHz, CD 3 0D) S 4.61 (2H, s) . 6.74 (2H, d, J =8.4 Hz), 

7.39 (2H, d, J = 8.4 Hz), 8.03 (2H, dd, J = 4.5, 1.5 Hz), 8.64 (2H, dd, J = 4.8 
, 1.5 Hz). Anal. Calcd. for C 15 Hi Z F 3 N 5 : C, 56.43; H, 3.79; N, 21.93. Found: C, 5 
6.18; H, 3.72! N, 21.62. 

[ 0 0 8 0 ] 

mmm 2 0 

3 , 4 - 5? £ a u - N - [ [ 5 - ( 4 - fcf U 3> )V ) - 1 H - 1 , 2 , 4 - b V 7 V ~ l\> - 10 

3 — -Y ;V ] ;* ^ ;v ] 7 — V y 

4 - [3 - ( * n a ;* ^/]/) - lH-l, 2, 4 - h V 7 \T - ;V - 5 - ;V] t° U s> ^ ( 
195 m g ) R 3 , 4-*;{rD07-'JV (1, 62 g) (1. 5 mL) 

cg^st, 9 ofe2iii# tft, s jfrs -a- % c w m x ^ ^ ( i o o «l) % to *. „ 
jg-g-ti^riSfiiJ^^TK^^- h y * A7k^?g (3 0 mD ■o^-emm^&yk (3 0 mD tJifcit 

Lfc„ mmm^mTkmm-r h y a^siu ii^iETSitfc 0 aa*j"j*y;i/ 

*7A^nvh^77w — (^N + iJ-^:W^xg L ;l/=2 : 1 -» IE ® x f- >l> ) tfSl, if 
Hxf;V-'N + ^yi?»ii§ffl ( \ iE<t#l4 6 mg 1 4 % ) * «fe*S H £ 

LTtfCa 

mp 214-220°C. 1 H-NMR (300 MHz, CD 3 0D) 5 4.53 (2H, s) , 6.58 (1H, dd, J = 8.7, 2. 20 
7 Hz), 6.80 (1H, d, J = 2.7 Hz), 7.21 (1H, d, J = 8.4 Hz), 8.02 (2H, dd, J = 4.8 
, 1.8 Hz), 8.64 (2H, d, J = 6.0 Hz). Anal. Calcd. for C| 4 H,,C1 2 H 5 : C, 52.52; H, 
3.46; N, 21.87. Found: C, 52.36; H, 3.66; N, 21.97. 
[ 0 0 8 1 ] 

mmm 2 1 

3 - [ n - [ [ 5 - ( 4 - tf y *j )\> ) — 1 h — 1 , 2 , 4 - h y 7 y — ;v - 3 - 4 ;p ] ^ 

4 - [ 3 - ( ? n n * =f- )V ) - 1 H - 1 , 2 , 4 — M)7!/-* - 5 — f ;V ] if'J^y ( 
15 2 m g ) R # 3 - 7* 5 S fc? U 3> > ( 7 3 5 m g ) * 7 -fe b V ( 1 . O mL) tl^ 

9 O tl? 2l®iaiai^Lfeo SlSfi-^'fttcftSlKil**^- h 'J ^> (3 0 mL 30 

) * *P 3. „ 2B '#1 ^ @£ $1 X ^ )V (10 0 mL) O^t^^oa>(^> (2X30 mL) T? ffl 

'J*yjl/*7A^BYh^77^- (g^^x^;L-^@^^x^;l/ : # y - ;l> = 4 : 1) T* 
1IL, «E4t^«5 4 6 m g.OK* 2 3 t LTllfe. 

mp 248-253°C (dec). 1 H-NMR (300 MHz, CD 3 0D) 5 4.60 (2H, s) , 7.08 (1H, ddd, J = 
8.3, 2.9, 1.4 Hz), 7.18 (1H, ddd, J = 8.3, 4.7, 0.8 Hz), 7.83 (1H, dd, J = 4.8, 
1.2 Hz), 8.00-8.03 (1H, m) , 8.02 (2H, dd, J = 4.7, 1.7 Hz), 8.64 (2H, dd, J = 4 

.7, 1 .7 Hz) . 
[ 0 0 8 2 ] 

mmm 22 40 

4 - 7 Jl> * a - N - [ [ 5 - (4-t!'jy;l/) - 1 H - 1 . 2 , 4 - b V 7 S S — ;V - 3 - 
;H 7-'J > 

4 - [3 - (^nn^?-;V) - l H - 1 , 2, 4 - h y T V - ;P - 5 - ^ ;1/ ] t! y 5? > ( 
356 mg)R^4-y f ;V^-nTxy>'(2. 0 g ) 5 D M F (2. 0 mL) iC M & 2 
9 0 °CT? 1 BfBSfilJ* bfco SlS?ia-^^IStlS^7J<*^ h 'J t> L.7kmW ( 7 5 mL) 
?1 ^ #1 %: Bf ^ X ^ )V ( 2 0 0 mL. 5 0 mL) 7? Si ffl L fc „ 11 ^ ^ 7j< ^ ^ ^ b 

^^-^■y : Wm^-=f-)V= 2 : l^W^x^;!/) fill, W^x^;V^f>S^S^ffvv 

mmit^^o3 i 7 mg(jR*6 4«)*ifieskitf fe. 

mp 194-199°C . 1 H-NMR (300 MHz, CD 3 0D) S 4.52 (2H, s) , 6.60-6.65 (2H, m) , 6.83-6 50 
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.89 (2H, m), 8.02 (2H, dd, J = 4.5, 1.8 Hz), 8.62 (2H, dd, J = 4.7, 1.7 Hz). Ana 
1. Calcd. for C 14 H I2 FN 5 • 0.1H 2 0: C, 62.03; H, 4.54; N, 25.84. Found: C, 61.78; H 
, 4.57; N, 25.74. 
[ 0 0 8 3 ] 

mmm 2 3 

4-^an-3--r-n-N- [ [5 - ( 4 - t? U *? jV ) — 1 H — 1 , 2, 4-hUTV 

- }P - 3 - )V ] * ?~ )V ] T - U V 

4 - [ 3 - (^ On ^ ^;1/) - 1 H - 1 , 2, 4 - h V T i/— 5 - -T ;]/] tf U 5^ > ( 

2 . 2 3 g ) R 4 - D D - 3 - — h D 7 — U V ( 1 9 . 8 g ) D M F ■ ( 1 2 mL 

) t ?S ^ s 9 0 °C 1 B# [SI « # L fc „ SJSM-&'#I^#^3:^;V ( 5 0 0 mL) MP ;t 10 

, m^m^mmmmykmi- v v v i±7kmm (250 mo o^-eisffiti* c i 0 0 bd 

7? ^ L ft „ # $£ A * it7j< « «^ T^liV)§l*)iET®SLfc 0 11 * is y 

±1 >f )V ij <? 1* 0 o v h $r v 7 — (ftix f ;V-^Sf xf ;P : * $ / — = 10 : 1 ) 7? 
If Mb, I£ S? :n ;V SSfgH^HT^, mmikSt'W l . 0 l g (i&2p2 7%) %1ffe*§ 
H i: LTfft, 

rap 241-242°C . 1 H-NMR (300 MHz, CD 3 0D) 5 4.59 (2H,s), 6.88 (1H, dd, J = 8.7, 2. 
7 Hz), 7.67 (1H, d, J =3.0 Hz), 7.33 (1H, d, J =8.7 Hz), 8.02 (2H, dd, J = 4.7 
, 1.7 Hz), 8.64 (2H, dd, J = 4.7, 1.7 Hz). Anal. Calcd. for Cj 4 H, , C1N 6 0 2 : C, 50. 
841 H, 3.35; N, 25.41. Found: C, 50.72; H, 3.46; N, 25.39. 
[ 0 0 8 4 ] 20 

mmm 2 4 

3- 7 57- 4 — 9 o o — N — [ [ 5 - ( 4 - \L V *J )\>) — 1 H — 1 , 2, 4-hVTV 

3 --f ;V] T-V> 

4- ^nn-3-^bn-N-[[5-(4-tfUi?;l/)-lH-l, 2, 4-HJ7V 

3 - *JUJ ^f/HT-'JV ( 7 5 6 nig) V ISi ( 8 9 4 mg) RtfJg^t* 
)Vzst>M ( i 2 7 mg) ^8 5 % 3- ^ V — ;V (3 0 mL) .fcjR^S-ev 9 0°Ct 3tII 

# l fc 0 EfSi-pii^ t ^ 'f i tii i>\ ^ $ y ~ nsT*m&ms mm £ ffim*m&mj±T 

mmhtco illcflxf;!/ ( 2 0 0 ml.) £ iffi * , ?S tl % ?J< (75 iL) Ol^fiftt 

j^7i< (50 mD -emwm, mmm*m7kffi.m.-7- h v v L.T*mMhfc 0 mm^mmTW^ 

L, mM^is y fj ? )Vjj ?XL 9 n v r- !7 -f — ;l/->Sfxf * : ^ ^ 7 — ;V 30 

= 1 0 : 1 ) 7?«iSb, P, ffifgll^fT^, MM^t-^m 5 8 7 m g (IR* 8 

5%) ^ISfeSStbtifeo 

rap 192-195°C. 'H-NMR (300 MHz, CD 3 0D) 8 4.49 (2H, s) , 6.03 (1H, dd, J = 8.9, 2. 

3 Hz), 6.23 (1H, d, J = 2.1 Hz), 6.92 (1H, dd, J = 8.1, 1.2 Hz), 8.00-8.02 (2H, 
m), 8.62 (2H, dd, J = 6.0, 1.5 Hz). Anal. Calcd. for C 14 H 13 C1N 6 • 1/7H 2 0: C, 55.4 
4; H, 4.41 ; N, 27.71. Found: C, 55.79; H, 4.431 N, 27.31. 

[ 0 0 8 5 ] 

mmm 2 5 

3-7t^= F-4-^nn-N- [ [ 5 - ( 4 - tf V *J )V) - 1 H - 1 ,2,4- K'J 

7 - 3 - ;V] ^ 7 - 'J > 40 

3-757-4-^nn-N- [ [ 5 - ( 4 - \f. >J *J ;l/ ) - 1 H - 1 , 2, 4-hiJ7 > / 

— ;V- 3 - -f ;V] 7 ^7V] 7 — U > (18 0 m g ) , ft$ ( 0 . 3 0 ml) , W S C ( 1 
7 2 m g ) S.r? 1 - t F p * ^ - 1 H - > *«/ h U 7* V — ;V — TkfPtJ (9 . 2 m g ) ^ 
D M F ( 6 . 0 mL) Cl^Jt, 1ST 11., 5 mfSMWhrco K IS ?B ^ C tR ( 7 5 
mL) ^iDi, ^^31^-;^ (10 0 mL, 5 0 mL) ^Jftttim, il « ^ IS fn ^ S tK (5 0 m 
D -egfe^L, Myk^Mi- hV t> A^^^b7c„ ?§«^MffiT^* L , .«jfi* ~> -U ■* ^;1> 
AyAi'DYhy-*??^ - ( >\ * iJ- V : M f- ;V = 2 : 1 . -* W m ^ ;P -»• W ^ x ^ ;l/ : 

* $ y —;V= 1 0 : 1 ) TfltSiL, MIB^t-a-tJ 1 3 5 mg (IR$6 6%) ^^fe^^Jl 
L T # fc o 

mp 228-238°C . 1 H-NMR (300 MHz , CD 3 0D) 8 2.14 (3H, s) , 4.54 (2H, s) , 6.48 (1H, d 50 
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, J = 8.7 Hz), 7.13 (1H, m), 7.16 (1H, d, J = 9.0 Hz), 8.02 (2H, dd, J = 4.5, 1. 
8 Hz), 8.63 (2H, dd, J = 4.5, 1.5 Hz). 

[ 0 0 8 6 ] 
H1M2 6 

N - * 9- ~ 3 - [ [ [ 5 - ( 4 - tf y S> )\> ) - 1 H - 1 , 2 , 4 - h U 7*/-^ - 3 - 
^ ;P ] 9 )V ] 75/] ^VX75H 

4 - [ 3 - ( * a p * ;lO - 1 H - 1 , 2 , 4 - h y T V- ;l/ - 5 - -f ;!/ ] fc" 'J ^ > ( 
288 rag) Stf3-75/-N-^f;K>X75 F (1. 1 1 g ) >& D M F (1. 

5 mL) teW&l£-&, 9 0 °CT 1 HFIStf L fc„ R ffift JK KS ^- h U A zK». 

1 (50 mL) ^Aax., rfi-&«W®^^^ (15 0 mL, 3 X 5 0 mL) T? ft ffi ft > #HJ1 10 
( 5 0 mL) 7?*£?#L, ftSTkWtH-t- h V «7 Afgllfc. }g«i&J£T®S: 

= 85:15) "elilv ffifxf 5f5*§H*?T ^MfBfbl=r^ 2 1 6 mg (IR* 

4 7%) $S ■& H £ LTffeo 

mp 238-239°C . 1 H-NMR (300 MHz, CD 3 0D) 6 2.87 (3H, s) , 4.60 (2H, s) , 6.80 (1H, d 
d, J = 8.0, 2.6 Hz). 7.05-7.11 (2H, m) . 7.20 (1H, t, J = 7.8 Hz), 8.02 (2H, dd, 
J = 4.5, 1.8 Hz), 8.62 (2H, dd, J = 4.5, 1.8 Hz). 
[ 0 0 8 7 ] 

mmm 2 7 

N-^V^;l/-3 - [ [ [ 5 - ( 4 - l£ y 5> As ) - 1 H - 1 , 2 , 4 - b V T V — )l> - 3 20 

- ;V 3 ^ ^ ;H 757] ^>X7SF 

4 - [ 3 - ( >7 u p ^ ^ ;V ) - l H - l , 2 , 4-f'J7!/-;l/-5-^;H t° y ^ V ( 
29 1 mg) Rff3-7?/-N-^yJ ! ;V^yX75F (1. 06 g)^DMF (1 

. 5 mD 9 o °c-e i mmmwLtco Kj&M'Srmfcmmm.mTkm-r b u # a 

(5 0 mL) IttoTL. )V ( 2 0 0 mL, 100 mL) Jfi tH tS: . W 

(5 0 mL) T*#fc?£L, £i 7k Wt M i~ V V V A T? « jR b fc . ' » M * ffi EE T 

mizL, as%5"jAy;v*7A*Bvh^57-f- c**:c?->i/->»»:£*-;i/ : ^ * y 

-;V= 1 0 : 1) T-ffi© 6BISa*fi : ^jBSHfl:-&ift 2 0 7 m g (HZ* 

3 6%) ^gfeSSt ttf fc„ 

mp 179-180°C . 1 H-NMR (300 MHz, CD 3 0D) 5 4.53 (2H, s) , 4.60 (2H, s) , 6.82-6.84 ( 30 
1H, m), 7.12-7.30 (8H, m) , 8.02 (2H, d, J = 6.3 Hz), 8.63 (2H, d, J = 6.3 Hz). A 

nal. Calcd. for C 2 2 H 2 0 N 6 0 • 0 . 2H 2 0 : C, 68.10; H, 5.30; N, 21.66. Found: C, 67.98; 

H, 5.35; N, 21.37. 

[ 0 0 8 8 ] 

mmm 2 8 

3-7i/ + ->-N- [ [5 - ( 4 - tT U - 1 H - 1 , 2 , 4 - h V T "S — A*-- 3 

- -f ;P ] ^ 9 ;V ] 7-'J v 

4 - [ 3 - (^PH^f/P) -1H-1, 2 , 4 - h y 7 V- 71/ - 5 - ;V ] tf 'J ^ y ( 
283 mg) Sa=3-7x7 + ^7~'J>' (1. 35 g ) * D M. F (1. 5 mL) ?M 

9 o °c-e i mmmwhtco s.mm^^Kmmmm^mi' v y A?j<jt^ ( 5 0 m 40 

L) ^*BX, iB^«5*WI8-x^;l/ (15 0 mL) tiWi, «T iS S t§ Si & i£ ?J< (5 0 mL 
) tat MTkffim-f b 'J * AT?$£*i bfco iI%IIETS£ 1/, 3SS*->y 
7A?DVh^77-f - (@£I?:c^ ;l/->R^:n^ /I, ;l/=l 0 : 1) TlIL, 

IEHJi?-;l/J?n 5?Sf8i&*ffv-'BiBfl:-&% 2 2 6 mg (IR^4 5%) tlfiSSfcltl 
fc. 

mp 185-187"C . 1 H-NMR (300 MHz, CD 3 0D) 5 4.51 (2H, s) , 6.25 (1H, t , J = 1.8 Hz), 
6.27-6.29 (1H, m) , 6.41-6.44 (1H, m) , 6.90 (2H, d, J = 7.8 Hz), 6.97 (1H. t, J 
= 7.5 Hz), 7.08 (1H, t, J = 8.0 Hz), 7.24 (2H, dd, J = 8.6, 7.4 Hz), 8.00 (2H, d 
d. J = 4.8, 1.5 Hz), 8.63 (2H, d, J = 6.0 Hz). Anal. Calcd. for C 20 H 17 N 5 0: C, 69 
.96; H , 4.99; N, 20.40. Found: C, 69.59; H, 5.13; H, 20.20. 50 
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[ 0 0 8 9 ] 

mmmz 9 

3 - / <y> ! Jl't + , >-N- [ [5- ( 4 - tf D ^ 7l/) - 1 H - 1 , 2, 4-hUTV' — ;V 

- 3 - ;H 

4 - C 3 - ( ^ n n ;>< =9- ;l/) — 1 H — 1 , 2 , 4 - h !) 7 >/— ;t> - 5 - -T 71/ ] tf U 5? V ( 

2 8 8 mg) Rtf 3- (^y^^t*^) r - V > ( 1 . 4 7 g ) £ D M F ( 1.5 ra 

D \cU'£ti£&, 9 0 vi: i nrsmwhtco K^m-am\cmmmm.7kmi- h v v i±7kmw 

(5 0 mL) «BX, (1 5 0 iL) 1? JS ffi f& , W « « *0 ft i& 7k ( 

5 o mi.) nmwv, m-Jkm&i- h v At?fg#Lfco : .****ethb.*.i>\ 

ts y ■;!/ * 9 A ^ o v h ^ 7 -1- - ( <\ -9" V : WM^T-fr = 2 : 1 W x ^ ;P ) T? If fi 10 
LMfBfbl^tJ 3 2 3 m g (IK* 6 1 %) ^ISSfl-W K t b T # fc = 

1 H-NMR (300 MHz, CD3OD) 5 4. 52 (211, s) , 4.99 (2H, s) , 6.25-6.35 (3Hi m) , 7.01 ( 
1H, t, J = 8.0 Hz), 7.22-7.42 (5H, m), 8.03 (2H, dd, J =4.7, 1.7 Hz), 8.63 (2H, 

dd, J = 4.7, 1.7 Hz). 

[ 0 0 9 0 ] 

m m m 3 0 

3- tFnti/^f;l/-N- [ [5- ( 4 — tf U S/7V ) 1—1 H — 1 , 2 , 4 — HUT' V — 
;v - 3 - -Y ;v ] ^ ;V ] T - V y 

4- [3- (^nn^^;P) - 1 H - 1 , 2 , 4 - K U 7 V — 7V — 5 - A 7V] t£ U 5> > ( 

3 0 4 m g ) llf 3 - ^ /V 7 /V n — 71/ ( 9 4 6 m g ) * D M F ( 1 . 5 mL 20 

) icg^*t, 9 o ti? 1 iFiuf Lfc 0 Kjs?i-&!i%fciafp^^7j<«^ > v v &7kmm ( 

5 0 mL) ^-8-^*^^x^71/(1 5 0 mL, 5 X 5 0 «L> l T* Sl ffi IB 

fPftfgTk (5 0 mL) T'itL, 7k Sft g? h 'J ") AT Slt/fe. * M HE T SSL , 

Sl^Slif^^ e.B^^*^^®|2{b-a-'tl 2 1 8 m g (IK ^5 0%) tlfeg^t 
b T # fc o 

mp 175-178°C . 1 H-NMR (300 Hz, CD 3 0D) S 4.49 (2H, s) , 4.56 (2H, s) , 6.55-6.58 (1 
H, m), 6.66-6.69 (2H, m) , 7.10 (1H, t, J =8.0 Hz), 8.03 (2H, dd, J = 4.5, 1.8 H 
z), 8.63 (2H, dd, J = 4.7, 1.7 Hz). Anal. Calcd. for C, 5 H t 5 N 5 0 • 0 . 2H 2 0 : C, 63.23 
; H, 5.45; N, 24.58. Found: C, 63.38; H, 5.44; N, 24.25. 

[ 0 0 9 1 ] 30 

iiM3 1 

3-OX7 5 F - 4 - Z D D — N — [ [5 — ( 4 - tf U P /V ) - 1 H — 1 , 2 , 4 - h 
U 7^/-;P- 3 - ?;V] 7?;V] 7-'J v 

3 - 7 57 -4-^0 d — N — [ [ 5 - ( 4 - tf U - 1 H - 1 , 2 , 4 - r- V 7 X? 

3 ^ 9"- ;P ] T-U V ( 1 8 2 m g ) . gift (16 2 m g) ■> WS C 

( 2 7 8 m g ) Rtf 1 - \L H n — 1 H -Kv */ > V 77- 71/ — 7k fP #J (19 m g ) 
% D M F (6 . 0 mL) IS? 18 ."5#'fflS L fc „ K M & % K I? # U 

>7 A (9 2 mg) , ^/-* (1. 5 mL) 75.tf7k (4. 5 mL) * M # An ^. s 

* m. u t? 2 . 5 at is«ft- l fc„ s j.s ?i -a- ^ tr (5 0 mo m-^'yo^mm^^fr 

(10 0 mL, 3 0 mL) ~e f±5 , # ^ « * m fP ft ^ 7k ( 3 0 mL) T'glfb, SltTkSftg? 40 

- (^^x^-;P-»^^x.^;l/:^^y-;V=9 : 1 o^fN + D-y : ftixf ;V = 1 : 1 
^^®x^;P) fllb ffiixf ;V^e,gg B B B ^fT^lfeft^tl 1 2 3mg (IR* 5 0 
%) %ifiiitLtffc„ 

mp 223-224°C . 1 H-NMR (300 MHz, CD 3 0D) S 5.23 (2H, s), 6.43 (1H, dd, J = 8.4, 2. 

4 Hz), 6.69 (1H, d, J = 2.4 Hz), 7.03 (III, d, J = 8.4 Hz), 7.22-7.35 (3H, m) , 7. 
42-7.44 (2H, m) , 8.02 (2H, dd, J =4.8, 1.8 Hz), 8.63 (2H, dd, J = 4.5, 1.5 Hz). 

Anal. Calcd. for C 2 iH 17 ClN 6 0 • O.lAcOEt: C, 62.13; H, 4.34; N, 20.32. Found: C, 
61 .97; II, 4.36; N, 20.05. 
[ 0 0 9 2 ] 50 
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mmm s 2 

N-^>^;V-N-p<^-;l/-3 - C [ [5 - (4- 
7'/-;!/ - 3 — < A/1 it^Jl'l 75/] ^>X75 



tf U S> A/ ) — 1 H — 1 , 2 , 4 - F U 
F 



3- - Fpgffl (1. 67g) „ N-^;Hy-;/l/7$y (1. 33 g) , WS 
C ( 2 . 3 0 g) Stf l-tFn + i/-lH-^>!/b'J77-^-*a* (0. 15 
g ) SDMF (20 mL) ?g £ , ISf 3 0 L tc „ R £ ft g? X f- )]/ 

( 3 0 0 mL) ^An^s 7k ( 3 X 2 0 0 mL) R IS fa * % Zk ( 7 5 mL) t'Utt, ^ffiJR 

h y p j±~e&m bfe 0 ?§ii^MEETS*L®fBit-&ti 2 . 7o g (^»w) 10 

1 H-NMR (300 MHz , CDC1 3 ) 5 2.89 (1.5H, s) , 3.09 (1.5H, s) , 4.50 (1H, s) , 4.78 (1 
H , s), 7.16 (1H, brs), 7.36-7.42 (4H, m) , 7.61-7.65 (1H, m) , 7.79 (1H, brs) , 8.2 
8 (1H, brs) , 8.33 (1H, s) . 

b) 3-7 5;-N-^^^-N-^f;H>X75 F 

N-^yi?;V-N-^f;l/-3--hD^>X7^F ( 2 . 70 g) „ m. it A A/ i/ tf A ( 0 . 
55 g)Ra t »7Ctt(3. 35 g) 585%l?/-;K(50 mL) It ?M 85 
tT?7 O^IftffLft. JKM^M-te^-TF^Jl^TiMb. # 7 - ;F T? b fc 0 

mmumm&ft&M&Tmmte. mm^mm^^jv (200 b d ■T?*«?b, m^m^7k 20 

(2X100 mL) Rtf mm&M.7k ( 5 0 mL) T? m & b fc „■ M «B * * ft $ ^ F U *> A 

: I£g?x.^;V = 4 : 1 -> 1 : 1 1 : 2 -»BE»x^.;l/) T**|ISbllISBfl:£-«r2. 1 2 g 
(lR*8 8%) fcftfeifc.tt'to bT»fc„ 
1 H-NMR (300 MHz, CDC1 3 ) 5 2.86 (1.5H, s) , 3.00 (1.5H, s) , 3.74 (2H, s) , 4.53 (1 
H, s), 4.74 (1H, s), 6.70 (1H, br) , 6.76 (1H. t, J = 2.1 Hz), 6.80 (1H, d, J = 7 
.5 Hz), 7.16 (2H, br), 7.29-7.34 (4H, m) . 

c) N-^yf/l/-N-?lf;V-3- [ C [ 5 - ( 4 - k° V 'J JV ) - 1 H - 1 , 2 , 4 - 

h V T S S — ;l/-3--f;V] 75/] ^^X75 H 30 

4 - [3 - (^nn^^-;V) - 1 H - 1 , 2, 4 - F y T V — ;V - 5 - /V ] tf y V ( 
3 0 4 mg) S(f3-7;;-N-^yy';l/-N-^f;H7X7 5F (2. 10 g) 
£ D M F (1. 0 mL) lcM-&-$&, 9 0 1 iFIIff Lfc„ K J&M&VB K W 8? x ^ ;l/ 

(1 5 0 mL) fciniU Sl^MMJ^SjTkfg-^Fy^ATklg^ (75 mL) „ 7k (75 m 
L) •D^X-mm^^Tk (5 0mL) T* ffi , # II * ft* ?J< Bit g§ ^ F V V L. T* £ jfc b fc „ «f 

;l/ : ^ * 7-;F= l 0 : l ) bJBJBft^ftr 3 9 2 m g C.iR* 6 3 %) fctefe^lS 

' bT»fc 0 

1 H-NMR (300 MHz, CD 3 0D) 5 2.80 (1.5H, s) , 2.93 (1.5H, s) , 4.48 (1H, s) , 4.53 (1 
H, s), 4.59 (1H, s), 4.69 (1H, s) , 6.67-6.77 (3H, m) , 7.09 (1H, d , J = 7.8 Hz), 40 
7.17-7.31 (5H, m), 8.00 (2H, d, J = 4.5 Hz), 8.62 (2H, dd, J = 4.5, 1.5 Hz). 
[ 0 0 9 3 ] 

mmm 3 3 

4- ^nn-N- [ [2 - ( 4 - tf U 3? A/ ) f7 , /-;l/ - 4 - -f;H 7-'J> 
a) 4 - [ 4 - ( ^ n a ^ A/ ) 5=- r y — JV - 2 - -< ;!/ ] tf U 5? > 

4-eije?y*/l'*?t75 F (2. 5 0 g) S. t? 1 , 3-J ! ^Bn7th> (2. 5 
3 g) %x^r/-;l/ (3 0 mL) K MS £ ^ „ 9 0 °C T? 8 B# R8 MW b tz „ Kl&m&m K Wt 
S?x^-;b ( 3 0 0 mL) *JnA, S-a-ft^lBaiKttTKJlS^FyfA^jSJR (75 mL) 

tiats* (3X75 mD T-m&m, mmm^MTkmrni- f y v j±-e&>Mvrc a mm 50 
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^lETSSL it* >> U ;V5!i 5 i ^. n t;H^77 -f- ( -\ + -y- v : S^^3-^;l/ = 
3:1^1:2) Mx^;VT?fr 5S*§J| ;?HtVV MIBfb-&tJ 1 . 3 4 g ( 

IR* 3 5 %) %:mn&m£k t LT#fc 0 

'H-NMR (300 MHz, CDCI3) 5 4.77 (2H, s), 7.45 (1H, s) , 7.81 (2H, dd, J = 4.7, 1. 
7 Hz), 8.72 (2H, dd, J =4.4, 1.7 Hz). 

b) 4-^nn-N- [ [ 2 - ( 4 - \L V S>/1/) ?7 > /-;V-4-Y;H ^ ^/V] T - U 

4 - [4 - (^nn^^;P) ^ T N / - /I/ - 2 - -( ;V ] tf y *J V (5 0 0 mg) 4 - 
ZuuT—V 1/ (1.51 g ) £ D M F (4. 0 raL) Icl^t, :9 0 1 ^ilff 10 

bfeo KJSfl-a-%tP^^^;P (300 mL) SilrtJ^gSfnMl^st^Fy^A 

7k?§?£ (1 0 0 mL) , 7k (2X1 00 mL) O V "Z? gg fP ft M 7k ( 7 5 mL) iMt s 

«M7kM^- f y t> i±v&m. vrco mm^mmTm^^, a?t*s/:.y-* ^ a ^ n 

v h ^ v 7 -f - (^s^-y- > : M:n^;i,= 3 : 1 K i? x ^ /l/ ) fill, M :n ^ ;V - 
y^V7"Dt"^x-f ;V 5B ^"S^r V> M IB •& «J 4 1 6 m g ( IR- J* 5 8 % ) frM 
IgU b T#fc 0 

rap 110-113°C . 1 H-NMR (300 MHz, CDC1 3 ) 5 4.40 (III, t, J = 5.4 Hz) , 4.52 (2H, d, 
J = 5.4 Hz) , .6.58-6.63 (2H, m) , 7.10-7.15 (2H, m) , 7.24 (1H, t. , J = 0.9 Hz), 7.7 
9 (2H, dd, J = 4.5, 1.5 Hz), 8.70 (2H, dd, J = 4.5, 1.8 Hz). Anal. Calcd. for C, 
5 H 12 C1N 3 S: C, 59.70; H, 4.01; N, 13.92. Found: C, 59.47; H, 3.871 N, 13.69. 20 
[ 0 0 9 4 ] 

m m m 34 

4-^DD-3-7i-;l/7th75 F — N — [ [5 - ( 4 - tf V S> ;!/ ) - 1 H - 1 , 2 

, 4-h'J7 , /-;l'-3-^;H T-Vzs 

3- 75/-4-^Dn-N- [ [5 - ( 4 - If >J 5>.;lO - 1 H — 1 . 2 , 4 - F V 7 -/ 
-;V-3--f;P] ^ ^ ;H 7-'J> (210 m g ) % 7 ( 2 3 8 mg) % W 

5 C ( 4 0 2 mg) itf 1 -fc F U * is - 1 H-^Wh 'J 7V-;^ 7kf0% (2 1 in 
g ) % D M F (7.0 mL) Kl?gl=}-<*^ ISt'l 4 B# M S£ # b 7c „ ^ U S % fc ; K B£ * 

y A ( 1 4 5 m g ) V * % J — ;V ( 1 1 5 mL) RtfTk (1. 5 mL) * JB &'inj * *1 . 
^H^llST 2 . 5 mmmW Vfco E6I^»fcSlx^;V ( 3 0 0 ml) ^J)D^, MS 30 

ti^Tk ( 3 x i o o mD ot^-zrfiSfTiftiiiTk ( 5 o mi.) -emmm, mmm^m7k^m.-t h 

y *> A-e^^brco SI ^ IETS i L v IS % -> -J * ^ ;V A 7 A ^ o v h{?5 7^ ( 

-f ;vt-^ zmm&ttTt ^jHfBfci^ 1 8 4 mg (.IR* 6 3%) H b T t# It ' 

mp 199-201°C. 1 H-NMR (300 MHz, CD 3 0D) <5 3.73 (2H, s) , 4.53 (2H, s) , 6.45 (1H, d 
, J = 8.4 Hz), 7.12 (1H, d, J = 8.7 Hz), 7.19 (1H, brs) , 7.25-7.34 (5H, m) , 8.00 

(2H, d, J = 6.3 Hz), 8.61 (2H, d, J = 6.0 Hz). Anal. Calcd. for C 2 2 H t 9 C 1N 6 0 - 0 . 
1H 2 0: C, 62.81 ; H, 4.60; N, 19.98. Found: C, 62.62; H, 4.511 N, 19.90. 

[ 0 0 9 5 ] 40 

mmm 35 

N 3 - [ [ [ 2 - (4 - tf y s>/l/) =f-7>/— ;V- 4 ^ <^/k] 75/ 

] OX7 5F 

4- [ 4 - (^nn>tf;l/) f7 , /-;b-2-^;b] t° y 5^ > ( 4 3 9 m g ) , N 

3 - [ ( F 'J 7;HD7tf*) 757] fO.XTSF (718 mg) fttf I« ; 
l*y9A (4 6 2 m g ) IDMF (10 mL) t ?g S 8 0 1C ^ 7 m ffl b fc „ 
MlSll-^tl EKI* 'J *> A ( 3 0 8 mg) Rtf*--(5. 0 mL) Mn ^. % ?i % tt M S T 

2mmmnLTco R^m^mKik (15 0 id ii; si^i^stxf ;v 00 onu 

5 OmL) t-aiUt, WSJl^g&fnftigTk (75 mL) ^gfe#b. ^ 7k « ^ ^ F V t> A ^ $g 

life mmttm&Tmiz b, nr> y *y/v# ^a^o-^f^^^^ - (-n^d- ^ : 50 
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4 2 9 m g («$5 1 %) % ^Ifigl L t f fc„ 

mp 136-140°C. 'H-NMR (300 MHz, CDC1 3 ) 8 4.57 (3H, m) , 4.63 (2H, d, J = 5.7 Hz), 
6.36 (1H, m), 6.78 (1H, dd , J = 7.8, 2.1 Hz), 7.02 (1H, d, J = 7.8 Hz), 7.18-7. 

37 (8H, m), 7.79 (2H, dd, J = 4.5, 1.5 Hz), 8.69 (2H, dd , J = 4.5, 1.8 Hz). Anal 

. Calcd. for C 2 3 H 2 „ N 4 OS • 0 . 1H 2 0 : C, 68.67; H, 5.06; N, 13.93. Found: C, 68.37; H 

, 5.06! N, 13.67. 
[ 0 0 9 6 ] 

m m m 3 6 

3 - (2-7i-;Uh*^) — N — [ [5 - ( 4 - tr U S> rt/ ) - 1 H - 1 , 2 , 4 — h 10 

y r v — iv - 3 - ^ ;i/ ] * f- ;v ] r — u v 

a) 3 -(2 -7xr.;l/x hf>) - hD^y€> 

3--huy^y->V(7. 00 g) RtfKB*U!>i, (3 1. 3 g ) ^DMF (10 
o mL) (ci^^^, ISfi 5^FIIffi, (2-7atxf;V)^y^> (3 7. 2 g 
) fcftl*., g^l^IfiTl 7 Mjt^ Lfc K)£*gl=ri?«S?:i:^;V (8 0 0 mL) £ 
IBI A. ?I-g"%^7j< ( 3 X 3 0 0 mL) O ^ T? i& ft! :M 7k (1 50 mL) T*m&&-. SII* 

?77-f- (^tfy iRIif/^l 0 : 1 3 : 1) T? ffi ffi! L jS IE ft #J 1 0 . 2 
g CIR* 8 3 %) «ftfe?ft:M t ITS fc. 20 

'H-NBR (300 MHz, CDC1 3 ) 5 3.14 (2H, t, J = 7.1 Hz), 4.25 (2H, t, J = 6.9 Hz), 7 

.19-7.44 (7H, s), 7.72 (1H, t, J = 2.0 Hz), 7.81 (1H, ddd, J = 8.2, 2.0, 0.7 Hz) 



b) 3- (2-7i-;Vxh^i') 7ziJ> 

3-(2-7i-;HF+-»-hD'tyt'y do. 1 g).^ft#;VS">A(2. 3 

0 g ) Rtfjljclfc (13. 9 g) ?8 5%X?7-;V ( 2 0 0 il) 85 
tT?2ill#Lfco SfS?g^t)^-fe7^ h^fl^tllL, ^^y-;PtI)ILft 0 it 
^ «^£#-£MJET$liS§ M £ W $? ^ ;V ( 6 0 0 mL) «#W*zk ( 

2 X 3 0 0 mL) Rtffi&ftlAlgTk (100 mL) -^gfc^ L fc 0 # H S M 7k g? ± V V V A 30 

Ligi^MJET®*^ 11^ v"J A ^ ;V A 7 A, o v h 7 -t - ('n*^: 
I£g£:n^;v = 2 0 : 1 -»■ 3 : 1 ) 7* » S L MM ikfs % 8.01 g (i&* 9 l %) 

h L T#fc 0 

'H-NMR (300 MHz, CDC1 3 ) 5 3.08 (2H, t, J = 7.2 Hz) , 3.63 (2H, brs) , 4.13 (2H, t 
, J . = 7.2 Hz), 6.24 (1H, t, J = 2.3 Hz), 6.28 (1H, ddd, J = 8.1, 2.3, 0.9 Hz), 6 
.32 (1H, ddd, J = 8.1, 2.4, 0.9 Hz), 7.04 (1H, t, J = 8.1 Hz), 7.20-7.35 (5H, m) 



c) 3 - (2-7i-*iK5') — N — [ [5 - ( 4 - tf V i? )]/ ) — 1 H — 1 , 2, 4 

- h y 7*;-*- 3 ->r no t\— u> 40 

4 - [ 3 - (^DD^f-/V) - 1 H - 1 , 2 , 4-hy7!/-;!/-5--f;l/] tf U ^ ( 
302 mg) R 3 - (2-7xx;Vxh+>') 7-'J V (1. 66 g) ^ DMF (1 
. 0 mL) tg^St, 9 0'CT?lflil#Lft„ KSi^ft Cilxf ;1/ ( 2 0 0 mL) 

^inx, M-er<tin*MmmM7kmi- h y »> A*** ( 7 5 mD , 7k ( 7 5 mD oi^-efafn 
A^7k ( 5 o mD # a* h y * auk*. ?««JET@£L 

feo ii^->'J *y;^7A^o?h^77^ - (B^x^/l^P^^/l/ : ^ ^ 7 - ;P 
= io: l) t'ilb, iHxf ;V-i?^V7 p ciif;l'X-f 5S«gS*ff v^jBEfb^- 

i 2 7 7 mg (®.m 4 8 %) %m&%sm t LTwrc* 

mp 157-158°C. 1 H-NMR (300 MHz , CD 3 0D) <5 2.99 (2H, t, J = 6.9 Hz), 4.08 (2H, t, 

J = 6.9 Hz), 4.52 (2H, s) , 6.20-6.26 (3H, m) , 6.99 (1H, t, J = 8.1 Hz), 7.13-7.2 50 
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3 (5H, m), 8.00 (2H, dd, J = 4.5, 1.5 Hz). 8.61 (2H, dd, J =4.5, 1.5 Hz). Anal. 
Calcd. for C 22 H 2 ,N 5 0:C, 71.14; H, 5.70; N , 18.85. Found: C, 71.02; H, 5.69; N, 

18.73.': v : r, 

C 0 0 9 7 ] 

m m m 3 7 

4 - ^ a n - N - [ [ 5 - (3-^^;l/-4-VfU - l H - 1 , 2 . 4 - h U 7 V 
- ;V - 3 - -f ;P ] ^ ;v ] T - U y 

a) 3-^ ^ ;V -4- tf u ^ "y * ;V T ;V t: K 

3,4-^^7^ )V tf V V y (9 . 27 g) ^ THF (100 mL) K m b Tc m W. K T )V df y T Tf . n-^ ^ /V 10 
U A^-x^-y-yjt^d.e H, 60 mL)^-78°C-T?25^^lJ T?KT -78°C Tf 2 5 35^ 
Mj$bfc„ rl^rtJ^-78°CT?> ? ai^;VT 5 X13.4 iL)^25^^lttlTLs * £DMF( 
13.4 nL)*25»y!)^tTlT bfcf£, ?S -78 "C . 7 ;V J ^ T tf 1 - 5B# m MW b 7c a MS 
^K^m^itT vt- 1 ) L>7kffiM(.25 mL) ^iinii pft?: ^ n n (100 mL)Tf}fltB b 

, TISSUE iM7j< (100 mL)Tf^#bi^i!v^*~>^ A±Tfi£iM£> ?t *g M E T b fc 

o m?t* ^^ n n $ y (lOO mL) te frb fci§ M 3 *JRtt* h V V A (55.5 g);&7j< 
(200 mDtTg^ b 7c 7k }g fc: 0 °C Tf if T b, i n'ft^SSt'l NfK 3$ U 7c „ K)S?l-grtlfc 
*S"FT8N ykMit-t h U # A7k?§^%in ^Tkg (DpH=9-10 i: hfcfe, M ^ M 5M b 7c „ 

a- in u * m m * m m & ^ * d oo b d s> a jl Tf e -k& , m m *■« 

ffTISLfco 38ffi*»lftx^;l/ (100 mDlCjgfr b, tKCIOO ml) Tf 30 ^ L . cT f& 20 
&8.91g OR*S85%)fc«feift# i: bTftfc. 

*H NMR (200 MHz, CDC1 3 ) 5 2.59 (3H, s) , 7.55 (IH, d, J =5.2 Hz), 8.57 (1H, s) , 
8.65 (1H, d, J = 5.2 Hz), 10.27 (III, s) . 

b) 3-* ff- )V -4- tf U 5>' ^ * >P # =. b U 7V 

3-p< ^;v-4-tf y s? y -h iv # * y r /vftF (2.42 g)*T -fe ■> — h y ;l/ (25 mL)tC?§^ b fc 
fit Fo + ->;V7 -5 Xl.67 g)*lNzK».ft^.h 'J ^ A ikmffi. (24 mL) lc ?t b 

rcit^si-eiTL, s-&»*^fiT?'3o^iasn* bfc 0 mm&MWTmm. kbl, ^ 

»Kl«llzk»K(25 mD^iD^^l-g-^^l^f^ill^SM b7c„ JS» * MffiTS S b JSSE fc* (1 30 
0 mD^iD^TK^TTflNTkmffc^ h y ^ Azk^?K(25 mL)*in«.fc«, W B. 9- 7V (50 ml) 

Tf mm b % mm m ttmm& ** cso » l st * ^ y * s/- a -± t? k »* * s« *« 
y=i:2)?»8L, ^ is it i.49 g (ir^63%) ttmm&mfo t b T#fe. 

'H NMR (200 MHz, CDC1 3 ) S 2.55 (3H, s), 7.47 (1H, d, J = 5.2 Hz), 8.60 (III, d, 
J =5.2 Hz) , 8.68 (IH, s) . 

c) 3 - f ;V - 4 - if U y A;V$4 1 '>'f ^ F t H 7 ^ K 

3-^ ^;V-4-tf y s>" y^fr & =. h y ;v ( 2 . 6 0 g ) F7 i>~ y ( 3 . 5 mL) ttlm 

x. Tea 5 0 °C Tf 2 3 l$II#L fc.-"-R-J6»#*#i*fl&"F\ b 7c o x ^ / - ;P 40 

(3. 0 mL) ItjsaX. 'BAWSlff'T; b fc a d O ft ^ It 2 IH D 5S b\ 3 - ^ 

^7V- 4 - tf y -5? V*' ; ;V^^rS/^ 5 FtF5^ F3.3 '■g(«-*W)*'-Hfi'»tt'* ct b T % It 

o 

1 H-NMR (300 MHz, CDC1 3 ) S 2.34 (1.5 H, s), 2.42 (1.5 H, s) , 7.15 (0.5 H, d, J = 

4.5 Hz), 7.26 (0.5 H, d, J = 5.1 Hz), 8.45 (0.5 H. d, J = 4.8 Hz), 8.47 (0.5 II, 

s), 8.51 (0.5 H, d, J = 4.8 Hz), 8.53 (0.5 II, s) . 

d) 4- [3- (i' n a ^ f - 1 H — 1,2,4 — h V T v* •— A/ — 5 — ^ ;P ] — 3 — 

* =f-)\> tf y Vy 

3 - ?! f ;V - 4 - If 'J y * ;V t> * 5 F t F 7 ^ F (3,3 g) I T H F (40 mL) El 50 
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If i? 5 u u * $ y (40 mL) D B U ( 5 . 6 mL) £ in X fc 0 % n n T -fe =?■ 

;v^nuF(3. 5 tD ie o ict i o TaTi/S^i***? i . 5 mmmn 

bfto gfSI^iCfftxf ^ ( 5 0 0 «L) fcinfciS-a-ftlfcflSSl&ft* ( 1 5 0 mL) 

% x # / - ;V (1 5 0 mL) R W Si ( 1 - 5 mL) Icffifr L, 1^1$ 9 0 5 
#Lfc„ RjS*It=rMzlEJETM L , fl&jfij&ifi* (7 5 mL) R *J> g <D 7k * SO A It » 
^MM^^^ ( 3 0 0 mL. 2X100 mL) T? ft ffi L W« ftt 7kJ»»"^ F U * A T? 
fcjftSK Lfeo SI*'>'J^;l/*7A^OYF^77^ (Mx^ 

;V : *\ ^ if V = 1 : l-*g£g!x^;V-»i£g?x^;l/ - ;b=io : 1) T? » « L . ffi 

Hx^-;v-s?-r V yn tfjl/x-^i/fr 5S«6*fr^SflB<fc'iS- , ft 2 8 6 mg«ifit$I 10 
i: LTflfco 2SIfc LT®I2{b^t) 1 0 5 mgf ft (-£■«- : 3 9 1 m g % mm 9 % ) 

o 

'H-NMR (300 MHz , CD 3 0D) S 2.62 (3H, s) , 4.81 (2H, s) , 7.83 (1H, d , J = 4.5 Hz), 
8.46 (1H, d, J = 5.4 Hz), 8.52 (1H, s) . 

e)4-*nn-N- [ [ 5 — (3-^^;l/-4-t!U^;V) - 1 H - 1 , 2, 4 — h V T 
y — ;V- 3 --T;H 

4 - [3 — (ynn;*^;V) - 1 H - 1 , 2, 4 — F V T \t — A> — 5 — -f ;V ] 
;Vt;iJ (17 5 mg)RO : 4-^naTxyv(535 m g ) ? DM F (1. 0 m 

D fe-a**.*, 9 0 1 mmmn vrc 0 K^m^m^mm^^^ uoo nD ^ap* 

g tt* IS fclR h U V 2±7kmM (5 0 mL) O^T?IBSlftffizK (3 0 mL) 1*m& 

*«jb*«6tkbkk^- b u AT?<e*R». sissffTSSLfto a at * 5/ >j # y ^ # 

9 Ayav F (^\4t1t- > : iff»x^;l/ = 2 : l^P^x^;b) 

xf y if;l/x-f ;P)b> 6S^I^fr^IE<b^i 5 6 . 3m g (iR* 2 2 % 

) H t: Lxmtco 

mp 178-179°C . 1 H-NMR (300 MHz, CD 3 0D) S 2.60 (3H, s) , 4.53 (2H, s) , 6.60-6.65 ( 
2H, m), 7.05-7.10 (2H, m) , 7.86 (1H, d, J = 5.7 Hz), 8.43 (1H, d, J = 5.7 Hz), 8 
.48 (1H, s). Anal. Calcd. for C x 5 H x 4 C1N 5 : C , 60.10; H, 4.71; N, 23.36. Found: C, 

59.77; H, 4.71; N, 23.10. 

C 0 0 9 8 ] 

mmm 3 8 

N- (2-7i-;Vxf;V) - 3 - [ [ [ 5 - ( 4 - If 'J i^/V) - 1 H - 1 , 2, 4 - h 
V T y — ;V — 3 — OH ^^/V] 75/H>X75F 

a) 3-r:ha-N- (2-7i-;l/Xf ^ > X 7 5 F 

3--hogISi (3. 34 g) , 2-7i*f;P75 ^ig^ig ( 3 . 4 7 g ) „ W 
SC (4. 79g )S.tfF'Jx^;l/T5>(3. 3 «L) * D M F ' ( 3 0 mL) Ejg-&* 

ISTMBMffbft. tStllf* ( 4 0 0 mL) & ft! * . JB"&«!%* ( 

3 X 3 0 0 mL) Rtf fiffl^Jfi* (100 mL) * il M * &f 7k % t% ^ h^Af 

$z:^l, mm^mmTm^hrco mm%mm^r;i>-*j-<r yy*n if;n-f;v*s»es 40 

*ff 3 . 10 g (IR*5 7%) S»Jlfi«IkLtffft. 

mp 120-121°C. 'H-NMR (300 MHz, CDC1 3 ) 8 2.97 (2H, t, J = 6.8 Hz), 3.76 (2H, td, 
J = 6.9, 5.7 Hz), 6.20 (1H, br) , 7.23-7.29 (3H, m) , 7.31-7.37 (2H, m), 7.62 (1H 
, t, J = 7.8 Hz), 8.06 (1H, ddd, J = 7.7, 1.7, 1.0 Hz), 8.33 (1H, ddd, J = 8.1, 
2.3, 1.1 Hz), 8.49 (1H, t, J = 1.7 Hz). Anal. Calcd. for C 15 H 14 N 2 03: C, 66.66; H 
, 5.22; N, 10.36. Found: C, 66.41; H, 5.21; N, 10.43. 

b) 3-757-N - ( 2 - y x -;l/xf;l/) ^>X7 5 F 

3-xMn-N - (2-yxx/Vx =f- )V ) ^ y X T 5 F ( 2 . 9 8 g ) „ ffi ft * )\> 5> y 

A ( 0 . 6 1 g ) RTfMTCifc ( 3 . 0 8 g ) % 8 5 % X £ J — ;p ( 8 0 mL) tS^S 50 
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8 5 °C V 7 0 frfSMW L fc 0 ELmU&m%:*z -9 4 F ^ffl^TlILs ^ * / - /U & 

ftbfco mmtmm^m^mmrmmh, mmzmm^T-fr o d o mi) -em mm. u 
& m * ?k (i so mL) slxi m. m s m. ?j< c 7 5 ! id ■■ t? ^ ^ l „ m m m m * ^ $ f u 
at^i u^ii>&Mj±T®£tt s mm*^ V * ? ;l*> ? u v F ^5 7^ - 

V : ffi^x^;l/= 3 : 1 -> 1 : 2 ) Slif /b-^^y/a tf ;V x — f ;F fr> 5> 

2 . 3 8 g (iR$ 9 0 %) „ 
mp 76°C . 'H-NMR (300 MHz , CDC1 3 ) S 2.93 (2H, t, J = 6.9 Hz), 3.70 (2H, q, J = 6 
.5 Hz), 3.77 (2H, brs), 6.07 (lH.br), 6.77 (1H, dd, J = 8.0, 1.7 Hz), 6.94 (1H, 
d, J = 7.8 Hz), 7.08 (1H, t, J = 2.0 Hz), 7.16 (1H, t, J =8.0 Hz), 7.23-7.36 ( 
5H, m). Anal. Calcd. for C 15 H, 6 N 2 0: C, 74.97! H, 6.71; N, 11.66. Found: C, 74.67 
; H, 6.641 N, 11 .73. 

c) N — ( 2 - 7i-;l/Xf ;!/) — 3 — [ [ [ 5 - ( 4 - t! U & ) - 1 H - 1 , 2 , 4 
— h V T 3 T /V J 7 )V ] 7 5/ ] ^ Z/ X T 5 F 

4 - [ 3 - (7 n a * ^ ;V ) - 1 H - 1 , 2 , 4 — h U T l/"- )V - 5 — <7P ] tf U : 5* * ( 

3 0 8 mg) ttf 3-7 57-N- ; (2-7i-;Hf/V) ^>X75 F (1 . 1 3 g 
) & DM F ( 1 . 5 mL) Cl^?*, 9 :0 t T 1 L ft„ & JS M & <W3 lC W H X ^ ]V 

(15 0 mL) KM*., ?16-tl^l§fnK^7j<^^- V V V Ky^mW. ( 5 0 mL) . oVT? f&?[l:ft 
( 3 0 ml.) :-ff«fe#'l|-;> tii^i*Mt h iJ^it^IL, il^lETSil 
fc„ Si St* U # *7i^nv f (g^^x^;V^»Mx^-;V : y * J — ;l/ 

= r o l ) -ell! Wi- Sti f S81 ^ff v>IEik^» 2 Q 9 m g CM.m 3 3 

% ) t b T l fe o 

mp 151-154°C. 1 H-NMR (300 MHz, CD 3 0D) 5 2.87 (2H, t, J = 7.4 Hz), 3.55 (2H, t, 

J = 7.1 Hz), 4.59 (2H, s) , 6.79-6.82 (111, m) , 7 .02-7 . 08 (2H, m) , 7 . 13-7 . 28 (6H, 

m), 8.03 (2H, dd, J = 4.5, 1.5 Hz), 8.63 (2H, dd, J = 4.7, 1.7 Hz). Anal. Calcd. 

for C 23 H 22 N 6 0 • 0.5H 2 0: C, 67.80; H, 5.69; N, 20.63. Found: C, 67.88; H, 5.69; N 
,20.44. 

[ 0 0 9 9 ] 

m m m 3 9 

N-^>^;V-3- [ [ [5- (3-^f;V-4-lf'jy;V) -1H-1, 2, 4 - F U 

r y —)V - 3 - w ;v ] ;v ] r 5 y ] ^^X7 5 f 

4 - [ 3 - (7 a u * - l H - 1 , 2 , 4 - K'J 7 5 - 3 - 7 ^ 
;P tf U y > ( 2 0 8 m g ) S. 3 - T 5 7 — N - i>' ;V ^ V X T 5 F ( 6 7 7 m g ) 
§ D MF (1. 0 mL) 9 0 t T? 1 WHS M ^ b ?c 0 R IS U K W ® x ^ ;V 

(i oo mi^ ^tu^, u^m^mmmmykmi' hv L.7kmm ^5 o mo -D^-eMm-et 

1S/J< (3 0 mL) T?1#L, W ^ JB % iS tR Bit St i~ V V *7 Kummk, ll^IEETSSb 
fc„ Il%^'J^M7i^D?hf77-f - (Mxf;Mtiif;l/ : 7 * / - ;V 
= 1 o : i) till, sifixf ^-^'fyyoif/Px-f^^p.Sil^ff^Iffifl:^ 

11 2 2 m g (1|$ 3 1%) ^MfelS^ J; LTifco 

mp 211-214°C. 1 H-NMR (300 MHz, CD 3 0D) 5 2.59 (3H, s), 4.54 (2H, s) , 4.61 (211, s 
), 6.82-6.85 (1H, m) , 7.12-7.33 (8H, m) , 7.86 (1H, d, J = 5.1 Hz), 8.44 (1H, d, 
J = 5.1 Hz), 8.48 (1H, s). Anal. Calcd. f or C 2 3 H 2 2 N 6 0 • 0 . 2AcOEt : C , 68.70; H, 5. 
72; N, 20.20. Found: C, 68.59; H, 5.82; N, 20.13. 
[010 0 ] 

mmm 4 o 

N - ( 3 - 7 x 1 X jV ? n If ;l/ ) - 3 - [ [ [ 5 - ( 4 - \L V ¥ /V ) - 1 H - 1 , 2 , 4 - 

h v tv~)V- 3 ->r /V] 7 7 $ y ] ^yX75 f 

a) 3 - T 5 > — N — ( 3 — "7 x ^;P7n tf ;V) ^>X75 F 

3-75/glti (3. 4 3 g), 3-7i-;l/7Dlf;I/75y (7. 1 mL) RtfW 



(54) 



JP 2007-223901 A 2007.9.6 



SC(7. 19 g) tDMP (50 iL) fcS*** % .IlT 1 3. 5 B# B9 JI # L fc „ S 

mu^m^mm^^^ (5 o o pD frta*., fi-a-fefc* ( 3 X 3 0 0 mD scfiafnftiM 

7j< (75 mD Tm&L, ^Mm*%k7km.mi- h u t? A-v&mm, mm*mj±TW£\,rc 

o SI^~>'J*y;VA5Ai'DYh^77-{- ('N^-y-V : &M^?-)\j= 3 : 1 -> 1 : 2 

) itmw. vmrnit-^m 3 . 04 g (iK*4 8%)Mftfe»ttti£:LTt#fc t) 

'H-NMR (300 MHz , CDCI3) <5 1.95 (2H, m) , 2.72 (2H, t, J = 7.7 Hz), 3.48 (2H, q, 
J = 6.6 Hz), 3.77 (2H, brs) , 6.03 (1H, br) , 6.77 (1H, ddd, J = 8.0, 2.3, 0.8Hz), 

6.94 (1H, ddd, J = 7.6, 1.6, 1.0 Hz), 7.04 (1H, t, J = 1.8 Hz), 7.16 (1H, t, J 
= 7.8 Hz), 7.18-7.33 (5H, m) . 

b) N — (3-7x-;I/7"ne;V) - 3- [ [ [5 - ( 4 - £ U 5> /V ) - 1 H - 1 , 2 , 
4-F'J7 , /-il/-3-^;V] * ^ ;1/ ] 757] ^>X75 F 

4 - [3 - ( ^ u V * =f- )l> ) - 1 H - 1 , 2, 4 — F V T s f — A> — 5 — ;l> ] tf'Jv'^ ( 

3 0 8 mg) Itf 3-757-N - ( 3 - 7 i~;P/o ^>X75 F (1. 2 1 
g)*DMF (1. 0 «L) 9 0 *CT? 1 «fBB«» Ufe. KJtSiB-&»fcWBix 

^jv (150 mD ^inx, *mmmwt7kmi- f y <> &7kmm (75 mD „ ?j< c 7 

5 mL) O^T*BBfd:felfizk (5 0 mD T?*5fc^L. t»I«i*«it h 'J * AT?KIft, 

x^/F : ^ #/-/F = 1 0 : 1 ) L 6 HISS *ff v IBiB<k-&tt 1 8 9 

mg (IRS* 2 9%) SiftttlfcLTjlft. 
mp 199-203°C . 1 H-NMR (300 MHz, CD 3 0D) S 1.89 (2H, m) , 2.65 (2H, t, J = 7.5 Hz), 

3.56 (2H, m) , 4.60 (2H, s) , 6.81 (1H, d, J = 7.8 Hz), 7.09-7.23 (8H, m) , 8.02 ( 
2H, m), 8.61 (2H, d, J = 5.7 Hz). Anal. Calcd. for C 24 H 24 N 6 0 • 0.2AcOEt: C, 69.25 
; H, 6.00; N, 19.54. Found: C, 69.16; H, 6.12; N, 19.55. 

[0101] 
m fit 0!1 4 1 

N — [ 4 — (tFn + ->^;V) ^yj;;H-3-[[[5- ( 4 - tf V 5> )V ) - 1 H - 1 , 
2 , 4-F'J7 i ;-ll/-3-^;H^^]757]^>X75 F 

a) 4 - (75/^f;b) ^>y;V7/Vn-;V 

4 - (7 5 7*^/1/) (9. 07 g) £ T H F (180 mL) C MM St, 0°C 
Tf**fl:U f-)L7/V5^^ A ( 4 . 5 5 g ) * *P A fc . S '#1 % g ft Tf 4 0 flt # L 

fc. h u i o #»» (3 8 . 6 g ) * o °cT?in*.. m&m ttmm-em&nn 

Tli b s Slate s>> n a ^ ^ > (200 mL) .*ip*. % 5 o »J * Azk 

$ft (5 0 mL) O^TfffiSlftffi* (5 0 mL) T?^^Lfc„ W « IK » * 'J * A T? *£*fc 
L. jggSMJBETzlig LHlBffc^W 5 . 0 2 g (1R* 6 1 % ) «JtfeBffc t L T#fc 

o 

'H-NMR (300 MHz, CDC1 3 ) 5 2.05 (3H, brs), 3.81 (2H, s) , 4.64 (2H, s) , 7.25 (2H, 
d, J = 8.1 Hz), 7.30 (2H, d, J = 8.1 Hz). 

b) 3-757-N-[4 - (tFn*<>^f;l/) ^>^;H^yX75F 
3-757glSi (4. 4 9 g) , (4-75/^f;V) ^>->";l/7;Vn-;V (4. 
49g) „ WSC (9. 4 1 g) Rtf 1 - fc b*n*^- 1 H-'OV FU7V- /V — 7j< 
»*'(0.'50 g ) * D M F (65 mL) *i $ , SgT? 1 4 Iflf^Lfto EH&M 
&ftt* (3O0 mL) ^*P^, ?g *M HE .X =f 7V ( 5 0 0 mL, 4X100 mL) T? tfl 

tts l, mwtmttmm&MTk c 1 5 0 mD «#fK ^kbses?-?- f y ^Atgn, ?g$ 

^MEETS^Lfco Si it.* i")A^A7A70TF?77^ (-^+r v : »b*x^;1/ 
= 2 : l^I£l£x?-/ID T?ML, ^ * > - ;F - ft ^x ^ ;V 5 # IS £ * ff ^ ■ E ft 
4 . 9 9 g (112* 6 0 %) fciSfeSg,! t LTf fc„ 
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mp 124-128°C. 'H-NMR (300 MHz , Me 2 S0-d 6 ) 6 4.40 (2H, d, J =5.7 Hz), 4.46 (2H, 
d, J = 5.7 Hz), 5.13 (1H, t, J =5.7 Hz), 5.23 (2H, s) , 6.68 (1H, ddd, J =7.7, 
2.3, 1.1 Hz), 6.98 (1H, dt, J = 7.5, 1.4 Hz), 7.05 (1H, t, J = 2.0 Hz), 7.09 (1H 
, d, J = 7.5 Hz) , 7.25-7.27 (4H, m) , 8.78 (1H, t, J = 5.9 Hz). Anal . Calcd. for 
C 15 Hi 6 N 2 0 2 : C, 70.29; H, 6.29; N, 10.93. Found: C, 69.96; H, 6.20; N, 10.57. 

c) N-O- (tFn + i/^;H ^ z/ V ;V ] - 3 - [ [ [ 5 - ( 4 - tf V *J )V ) - l H - l 
, 2 , 4 — h i) 7 ^/ - W— 3 — -f ;P ] f;H7 5 / ]^>X7 5. F 

4 - [ 3 - (*DD)(f;l/)l-lH - 1 , 2 . 4 - H V 7 s f - )V - 5 ->f>] t! V 5? >. ( , 

I 3 0 3 m.g) ltf 3-7;/-N-[4- (t Fn^^^;kHy^/H^/X7S F 10 
( 1 . 2 0. -g) 4DMF •(!•. 5 mL) K il^S tir. 9 0 °C 1 Miff U fc'.. : EJSffiSfi- 
«Ite.« > U ^ ^Tkrgjt ( 7 5 mL) &hU%.. U W Wi ^ <?- )V ( 2 0 0 mL 

, 7 5 mL) Tjftffib. ^fM^fSfn^tiTk (5 0 mL) "e?5fc*§MlK *zk^^ F »J # M 
Sibil^iliTSS L fc o 38 ?t ~> U £ y ;!/ 7 i ^ n ■? h 7^ - (Wi?:n^/V 
-^»ixf ;V : * Z S -)\s= A : 1 ) T'ffiiS b V * # 1/ — /V — .»«x;^;7l/-* 5> H8§ & ^ff 

2 1 5 mg (iRf 3 3%) figgi: Ltflfco 

mp 205-210°C (dec). 1 H-NMR (300 MHz, CD 3 0D) 8 4.52 (2H, s) , 4.56 (2H, s) , 4.60 
(2H, s), 6.81-6.83 (1H, m) , 7.11-7.14 (2H, m) , 7.22 (1H, t, J = 7.7 Hz), 7.29-7, 
34 (4H, m), 8.02 (2H, dd, J = 4.8, 1.2 Hz), 8.63 (2H, dd . J = 4.8, 1.5 Hz) . Anal 
. Calcd. for C 23 H 22 N 6 0 2 • l/3Ac0Et: C, 65.85; H, 5.60; N, 18.94. Found: C, 65.87; 20 
H, 5.48; N , 18.88. 
[0102] 

mmm 4 2 •:..:!■ 

N - (2-7xr;bxf;V) - 3 - [[[.5 - (4 - tf D S?;V) - 1 H - 1 , 2 , 4 - KU 
7 s f — 71/ - 3 - ■< )V ])(f;l/]7 5 / ] > -tf yX;V*>7 5. F 

a) 3— — bn — n — (2-7i-;Vif ;P) ^y-(fyx;V*y7= K 

3 - n h a K > € ^ X ;l> * - ;V ^ n U F ( 1 0 . 0 g ) ^ T H F ( 4 5 mL) ■ E mffl- £ & 
, 2-7x^.f;I/75> (6. 2 mL) Stf F U xf 5 > (7. 5 mL) <0 T H F (4 

5 mD i«%o t c7?iTt, m-ermttmmx i 4. 5 u#figji# ufc„ Kmm&ymcwm. 30 

x^;V ( 5 0 0 mL) ftiuz., rl ^ '#J ^ 7k ( 3 0 0 ml.) O^Tfi&fllftiSTk (10 0 mL) 

xm&v, mmm^m7kmmi- > v v Kxnmk. ^«jet®sl. mmit&m 13 

. 8 g (5E.«W) ^ffl^feTEfi^tl Ltffc £ (Dit^'Wote^ £> fciStS d J: % < 3fc 

1 H-NMR (300 MHz, CDC1 3 ) 5 2.83 (2H, t, J = 6.8 Hz), 3.31 (2H, t, J = 6.8 Hz), 4 
.60 (lH.br), 7.05-7.08 (211, m) , 7.17-7.29 (3H, m), 7.68 (1H, t, J = 8.1 Hz), 8. 
09 (1H, dt, J = 7.8, 1.4 Hz), 8.39 (1H, ddd, J = 8.2, 2.2, 1.0 Hz), 8.58 (1H, t, 
J = 2.0 Hz) . 

b) 3-7^/-N- (2-7xx;l/Xf;l/) ^y-t?^X;V*y75 F 4C 

3 - - b n - n - (2-7i-/nf;i') y ■*£ yx ;v * v 7 5 F ( i 3 . 8 g ) , m. 

ft * ;l/ 5/ <> A ( 2 . 5 0 g ) RXfMJcWi (12. 6 g) ^8 5%X^7-;P (3 6 0 m 

D k 9 o °c-e i mmwwistco fcmm&'VB?£*i c 7 ^ v ztm^xmmis * z / 
-frxmmm, mmhmmttw&mmTm^hrzo mm^mm^^ ( 5 o o mD xm 

f?b, ?g-&%^7j< ( 3 0 0 ml) Rtf fiafPAmTk ( 1 5 0 mL) T-?5fe # L W « « * SS ?K M 

- (<N^U-y : Six^;V = 3 : l ^ l : 2) Stxf /V-^-f V^n f ;Vx 

. --r;Vfr «ga*fT^jBIB<k-&«I 1 1 . Og (1R^ 8 8 %) ^ilfeig H £ V X W fc 0 
mp 76-77°C . 'H-NMR (300 MHz , CDC 1 3 ) 6 2.77 (2H, t, J = 7.1 Hz), 3.23 (211, t, J 
= 6.7 Hz), 3.89 (2H, brs) , 4.35 (1H, m) , 6.81-6.84 (1H, m), 7.06-7.17 (4H, m) , 7 5( 
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.20-7.31 (4H, m) . Anal. Calcd. for C 14 H 16 N 2 0 2 S: C, 60.85; H, 5.84; N, 10.1.4. Fou 
nd: C, 60.69; H, 5.82; N, 10.08. 

c) N — (2-7xx;l/X?-;l/) - 3-[[[5 - ( 4 - K U -1H-1, 2, 4 - F 

V T y — JV - 3 - 4 )V ] * f- J]y ] T 5 7 ] ^ y -tf V X ;l> * V 7 5 F 

4 - [3 - (i'na^f ;V) - l H - l , 2, 4 - F <J T V v - ;P - 5 - ;V ] tf U y ( 
3 0 8 mg) Stf3-7$/-N- (2-7i^;l'lf /I/) ^^-t?>X;V*>T5F ( 
1 . 3 2 g ) ^ D M F ( 2 . 0 mL) K W. & * * , 9 0 °CT 7 0 ^Mff bfc, K JtS ?! ^ 
ItSllf* ( 2 0 0 mL) fcftj*..* ?B^»*fiftFRil7KiR^- F U 9 AzkJSJft ( 7 5 mL 

) -D^^mm^m.yk (50 «d tjpu f u ^ ATfigjim, 

SSETBSLft, Sa* , >y*W*5iJ'P?h^57^ ( fffi x ^ ;V -> Bf M x ^ 
/V : * * y - ;l/ = l 0 : l) i?iSl/Igft^l 8 5mg (iR* 2 7 % ) 

'H-NMR (300 MHz , GD 3 0D) S 2.62 (2H, t, J = 7.5 Hz), 2.98 (2H, t, J = 7.5 Hz), 4 
.60 (2H, s), 6.87-6.90 (1H, m) , 7.02-7.23 (7H, m) , 7.29 (1H, t, J = 8.1 Hz), 8.0 
0 (2H, dd, J = 4.7, 1.7 Hz), 8.61 (2H, dd, J = 4.7, 1.7 Hz). MS (FAB) [M+H] + for 

C 22 H 23 N 6 0 2 S, Calcd: 435.1603. Found: 435.1590. 

CO 10 3] 

mmm 4 3 

4-? n n-N-[[4-(4-tf U S> )V ) =f- T — )V -2— f ;V] * f- ;H T - U V 

a) 4-^n€7'tf ;^ V - ^fbzk^^ 

4-T-fe^/Vtf U v ! >(25.73 g)£B£g?(200 mL) C & ft* L ft ?§ flE , 48%* ftlTk * it (26 . 4 
■L)*J(J*.fcfK #tSt(33.9 g)^#^(20 aDfcSffr L ft M ^ M An X . iB *j & 9 0 *C 

T*20frmmwLTc o Kmrn^mu^ -ensw l, ffanftsi^ML, us s * x * y — /v 

(50 iL)tS?xf/Vl-f ;K50 mL)T-^#L. «HE~F*£*^ JB 12 ft % 48 . 2 g(lR^81% 

'H NMR (200 MHz, D 2 0) S 3.79 (2H, s) , 8.23 (2H, d, J = 6.4 Hz), 8.84 (2H, d, J 
= 6.4 Hz). 

b) 4- (4- tf D 5? ;V ) f- T ;V -2-* 7F 

4-^D €7 -tr^/l/ tT U S^V • *fb7j<«|g(8.14 g)fc^*^-^-9-A^x^;V(3.86 g) £ X # 
y-;Kl20 mDfcin*. Sfttt * 16B# l9 2in!&£SiE L ft „ m M * MET® 3c LSI?! ?J< (50 
mL)*An*. 3KJ*TT? 8M*K{bf* F U ATkiSJK* *JB © pH=10fcl £ 5 IT'STLfc. 
ft* * D n A (100 mL)-<?}gim L#«H fcfi&jfilAfc* (50 mL)T?gfc?f»L. 

f#ft o 

'H NMR (200 MHz, CDC 1 3 ) 5 1.48 (3H, t, J = 6.8 Hz), 4.53 (2H, q, J = 6.8 Hz), 7 
.84 (2H, dd, J = 4.4, 1.6 Hz), 7.97 (1H, s) , 8.70 (2H, dd, J = 4.4, 1.6 Hz). 

c) 4-(4-tf u s*>i/)>r v—jv-2-* z s — 

4-(4-tf U v*;l/)f 7V-;l'-2-A;V#yf ;I/(5.86 g)* F;VX^(50 mL) fC ffi *v b ft m 
m K 0°C Tf 7k m it 5>' -f V ^ ^ ;P T /l> 5 x «> A CD F ;V x > m ft (1 . 5 IU 50 mL) ^STbfc. 

ig^tr«:o o cTf 20ft mmn vmrn-r h v v a • i07j<M(36.3 g)*^ L-roip^, 

M^t?7t^^#f^T?§«^^jETg*bfto SI^->'Jiiy;^7A^n7h^77^ 
(JSfflJK : »lftx^;V/x^ y-;l/ = i.:2)Tf»HU, jg IH 2 . 72 g ( iR* 57% ) ^Sfe 

Mfo £. LTf#ft 0 

X H NMR (200 MHz, Me 2 S0-d 6 ) 5 4.82 (2H, d, J = 5.8 Hz), 6.20 (1H, t, J = 5.8 Hz) 
, 7.89 (2H, dd, J = 4.6, 1.8 Hz), 8.40 (1H, s) , 8.62 (2H, dd , J = 4.6, 1.8 Hz). 
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d) 2- * n n * f- )\s -4- (4- tf V *J JV ) 9- T V - ;V • M & S 

4-(4-b° V ^)V)9T V— :7l>--2-* $ / -;b (1.54 g) 3& &ffc 9 * — (15 mDKJlPlV 

(5 iL)^i# LSl±Tt*SILs J8 IB -ft "a #J 1 .82 g(i&^ 92%) £ fife t 

! H NMR (200 MHz , Me 2 S0-d 6 ) 5 5.25 (2H, s), 8.50 (2H, d, J = 7.0 Hz), 8.96 (2H, 
d, J = 7.0 Hz) , 9.07 (1H, s) . ■■!' 

e) 4-y p n - N -[[4-( 4 -e y i>';l/)^T V — /V -2->f /l> ] ;* U > 10 
2-y n n y =f^;l/-4-(4-lf V is)V~)9T V - • fMWtM (0.62 g) t 4- y n a Z — y V (1 . 1 g) 
«rDMF(15 inDfcjbOx. , iI-&'-M90 o C 1? 1 . 5tt# 4$ L fc „ gf^IETSil v H?t zk ( 

so mL) * *p . 7j< ?t t t? 8N7j< ^ <t 1- h y y a 7j< m m * ?j< m ® P H=iotc ^ s s tiT u tc 0 

Spi^^nn*;l/i(ioo ■L)T?J* Hi L#«S % fi§ fti il: i& 7k (50 mL)T?gfc#L. Sivy 

* y a ± ^ m . m m * m be t © * l k „ ^ s % ~y u * y^^wnv k ^7 7 

-(?ftB$E : ^Hx^/W^^D" V=i:i->^m^^;V)T?»ia Lv H IB-fb -a#J 0 . 38 g (1R^5 
0 % ) % a H t L T # fc o 

'H NMR (200 MHz, CDC1 3 ) 5 4.61 (1H, d, J = 5.2 Hz), 4.70 (2H, d, J =5.2 Hz), 6 
.62 (2H, dd, J = 7.0, 2.2 Hz), 7.15 (2H, dd, J = 7.0, 2.2 Hz), 7.64 (1H, s) , 7.7 
7 (2H, d, J =6.0 Hz), 8.67 (2H, d, J = 6.0 Hz). 20 
[010 4 ] 

mmm 4 4 ■> ■ . . 

N— < is s? ;v -3- [ [ [4- (4- if y -5?7V:)^ r >7 - ;V -2-> f ;V] y ^ ;l/]7 5 7] ^ ^ X T 5 F 

* (4- If y ;l/)-7^7' y'-;b • i&i? i£ (0 . 62 g) fc 3-7 5 7 -N-^ is is ;L< ^ zs 

X 75 F (1. 98 g) % DMF (1 5 mL) in *. % *g 1=, ft 90°C 7? 1 . 5B# Rfl * # L fc D « ^ M EE T 
®*L, ^SK7k(50 mD^in^. 7K<tTT8N7j<^<b^ h 'J » A7K?§m^7kSOpH=10^ 
5 $ f ITb ft = ^S-a-tl* ^ n n $;Vi (100 mO^ttl tf! L =SM ^M&t&zk (50 mL) 

^ n v b if =? -7 j — m m W. ■■: mm x ^- ;V ) -e« ® L\ # & n fc iRfe »- : ««'ft * 5^ x ^ ;V x 

T'ffiit, MJET^^ LMfBfb-g-tlO.48 g(lR^48%) ^SfiBft t LTifto 1 

X H NMR (200 MHz, CDC1 3 ) 5 4.62 (2H, d, J = 5.8 Hz), 4.76 (3H, br) , 6.42 (lH.br 

), 6.77-6.83 (1H, m), 7.05-7.10 (1H , m) , 7 . 1 9-7 . 34 (7H , m) , 7.63 (1H, s), 7.75 ( 

2H, d, J = 5.8 Hz), 8.66 (2H, d, J = 5.8Hz). 
[0105] 

mmm 4 5 

- [[5 — ( 4 - e y is )v ) ^vt*t 3 jui * 9>vit~ v-v 

a) 4 - [3 - n ^;V) -Y v * 4-- +)- >/— ;v - 5 - >r ;V] if y s? ^ *5 <fc tf 4 - [ 5 - ( ^ 

^nnjtf;!/) y ^- ^ -y- ;v- 3 - ;V]'i; U ^' y 40 
2 , 4 - v^*^ V - 4 - ( 4 - tf y i> v ;V) BS ffi? 31 ^ ;V (3 2 g ) Stf t FD*->75 >S 
(22. 9 g) ^JC^ry-;V (250 mL) tcS-a-^^. (40 mL) ^M^. 

tco i^i^i o ot-e6Bii#L, Eiifom&MttmizTmm v< mm* x ^ y - ;p - 
p^3i^;VT?s^^^fxi/v 5 - ( 4 - ey - 3 v ^-^■y-y , -;v^;v^^^3i 
^ 3 - ( 4 - if y >>' /i/ ) - 5 - y 23- * -y ;v /j ^(DU-^m (2.9 

5 g) ^ # fc o # 6 tlfc?l-a-t) (2. 4 4 g ) §THF (1 0 0 mL) K M M S , * 
« <k y> y A T ;V 5 - y A ( 0 . 5 1 g ) % - 7 8 °C T? *D ■ iB-fr* - 7 8" "C -T? 3 0 

^mmwhrcm, muv 2 . snwi^ift. «t hy> ai 0 7ka» (4. 3 g o 
^o°c-e*n^> bfco s *s -a- ^ ^ -fe y ft it m. l % s^^M 
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i -»w»x^;id [5- ( 4 - e y sdid 'f vt + t'/-^ - 3 — f /id ^ # y 

[3 - ( 4 - t? U SDlD W V V— A/- 5 -iDlD* * / - )V(Dm-^m (362 

m g ) $S iig H. t L T*i fc „ COrl^-#5 (206mg) ^ * ft; ^ * r. /I/ (1. 8 mL) 
fcita*., SH^^MfiT* 1 . 5l«iaflilfe. SJSS^ft'\lf8xf;l/.(l 5 0 mL)^ 

inii, ?s-&ft*fissjRBt*3fs^- h u ^> A7kis?s 'c 7 5 mD o ^ T?fafn^m7j< c 5 0 mD 

(^^-y->:K^3i^;V=3 : l -+M:n^;lD t«IL 
, 4 - [ 3 - ( * n u * /ID y * 3=- -y- y — /l/ - 5 - 4 /ID tf y y ( 1 6 0 m g ) Rtf 

4 - [ 5 - ( * n n * ;iD -fVt^^V- ;l/-3--f;l/]lfJ^V (3 8. 8mg) * * 

4 - c 3 - (^nn^f;H -r y u- ;v - 5 - -r ;n t: y s^-y 

mp 102-104°C. 1 H-NMR (300 MHz, CDC1 3 ) <5 4.66 (2H, s) , 6.82 (1H, s) , 7.64 (2H, d 
d, J = 4.5, 1.5 Hz), 8.76 (2H, dd, J = 4.4, 1.7 Hz). 

4 - [ 5 - ( * a n * ;v ) -f y 3- * v y — /v — 3 - -f >v ] tf y -y y 

1 H-NMR (300 MHz , CDC1 3 ) 5 4.69 (2H. s) , 6.70 (1H, s) , 7.68 (2H, dd, J = 4.4. 1. 
•7 Hz) , 8.74 (2H, d, J = 4.8 Hz) . 

b) 4-*nn-N-[[5- (4-eysDlD -r y * * -9- y- iU - 3 - << /ID ^ ^/1D T - 
y y 

4 - [ 5 - ( * a D ^ /V ) -f V # ^ "D" V" — )l> - 3 - ■< >l> ] fcf U 5> y ( 9 7 m g ) % D M F 
(1. 0 mL) 9 0°CT?1. 5 ft M SI W L fc „ S JS a % ^ Wf & x ^ /V ( 1 5 

o mD %apx, ri-a-ti^isfp^^Tk^y- h y * &7kmm (75 id , * (50 mD -d 

V (5 0 mL) Tf«s^ # $§ « # £8 ?J< Sit ®? 7" b U * Atgit, 

BETfiilfe. SS*i"JAy;l'A5-A^D7b^77-f- (^\^+ry:I£$?:ii^;l>=3 
: l -»Wm^3 L )\') T*mU L. ffiWt^^Jltfr &1flBA&fr ^JlCfc.-frW 1 6 . 4 mg ( 

mp 129-131°C. 1 H-NMR (300 MHz, CDC1 3 ) <5 4.26 (1H, m) , 4.47 (2H, d, J = 5.7 Hz), 
6.62 (2H, d, J = 9.0 Hz), 6.66 (1H, s) , 7.14 (2H, d, J = 9.0 Hz), 7.60 (2H, d, 

J = 6.3 Hz), 8.73 (2H, d, J = 5.1 Hz). MS (FAB) [M+H] + for Ci 5 H 13 ClN 3 0, Calcd: 2 

86.0747. Found: 286.0745. 
[0106] 

mmm 4 6 

N - y s? /i> - 3 - [[[5 - ( 4 - \f. y *J ;v ) ^vt^t y - ;b-3-^;i/]^;H75 

4 - C 3 - ( * u n * /ID -f V t + 5 — f /ID tf 'J S?y (1 53 mg) S. tf 

3-7;;-N-^yi?;H>X75F (534 mg) ^ DM F (0. 80 mL) £ 3H -fr 

9 O c Ct 1 0 07>HI»L.fc o KlSS^fttSixf ;V (10 0 mL) £ iff , ?I 
^W^fiSlKlftTkJlS^-hy^ATkJSJffi (30 mL) , zj< (30 mL) (3 
0 mL) Tf«s#b. ^»Jl*jR*«Kift^ h 'J A iSI48ffTiS Lft. M 

Si^y A^/VA^A^nY h ^57>f- (-n^+)- > : ft^oi^;!/ = 2 : 1 ^ g? x /l> ) 

t?»« l. mm^rfrfr znmmitft ^mmit-e?m 127 m g mm 4 2 %)* e y 

$S Hi ly ~C fH ]fc o 

mp 170-171°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 4.43 (1H, t, J = 5.7 Hz), 4.53 (2H, d, 
J = 6.0 Hz), 4.63 (2H, d, J = 6.0 Hz), 6.35 (1H, br) , 6.67 (1H, s) . 6.81 (1H, dd 
, J = 7.5, 2.4 Hz), 7.05 (1H, d, J = 7.8 Hz), 7.20-7.35 (7H, m) , 7.59 (2H, dd, J 
= 4.5, 1.5 Hz), 8.72 (2H, dd, J = 4.7, 1.7 Hz). Anal. Calcd. for C 23 H 20 N 4 0 2 : C, 
71.86; H, 5.24; N, 14.57. Found: C, 71.55; H, 5.43; N, 14.33. 
[0107] 

mmm 4 7 

n - ^ y P jv - 3 - [ [ [ 3 - ( 4 - e y v ad -< y * 4- -y y- /i> - 5 - >r iv ] ^ =3- >v ] 7 5 
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4 - L 5 — ( * u a * /I/ ) -1 V * * W - )l - 3 - 4 ¥ V *J > (34. 4 m g ) R 
t? 3 -T 5 7 - N 2/ i?;H^X7 5 F (12 0 mg) >& D M F (0. 2 0 mL) KM 

9 O.tf 1. 5 B#R9 8t# Lfco R JSS M Wf M x ^ ;V (50 iL) §iPi, U 

rn.rn.7kmi- v u t> &7kmm (25 id , * ( 2 5 «d •o^^ufniiEiiTk ( 2 

5 mL) T-^^b. W115i7j(gt t K'J ^ At€ii, ^«^MJET@* bfc 0 g|?f 
% z/ V tsf '■ jVts 7i^BTh^77Y- ('N^tr > : ilxf ;V= 2 : 1 x ^ /V ) 

T'liL, f^ggx?-;^ zmmMiZtn^mmit&m 2 e . e m g (ir^3 8%) 

In hIi L T ^ 7c: 0 

rap 168-169°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 4.40 (1H, m) , 4.60 (2H, d, J = 6.3 Hz) , 10 

4.63 (2H, d. J =5.7 Hz), 6.35 (lH.br), 6.52 (1H , s) , 6 . 77 (1H , d, J =8.1 Hz) 

, 7.05 (1H, d, J =7.5 Hz), 7.18-7.35 (7H, m) , 7.63 (2H, dd, J =4.5, 1.8 Hz), 8 

.69 (2H, dd, J = 4.5, 1.5 Hz). MS (FAB) [H+H] + for C 23 H 2 ,N 4 0 2 , Calcd: 385.1665. 

Found: 385.1668. 
[0108] 

mmm 4 8 

N — (2-tK0*J/-2-7i-;Vxf ;P) - 3 - [ [ [ 5 - ( 4 - fcf U ;V ) -1H- 
i , 2, 4 — b v t y— ;V- 3 ~^;H><f-;H75y]^yX75 F 

a) 3-757-N- (2-iiKo+i/-2-7x=.7Vaf ;V) H^X75 F 20 
3-75/gIfl (4. 4 7 g) 0 2-757 - 1 - 7 xx;I/X^ / (4. 70 

g )\ W S C ( 7 . 5 0 g ) R:tf 1 - t F o + i/ — 1 H - ^ y F U T 7" — 7V — 7k f[l #1 
(0. 5 0 g) *DMF (6 5 mL) EI#St v l§f3 81 lljf Dt„ KJSrfi-^tJ 

tC?J< ( 5 0 0 mL) Kill it, m&WBttWMX-T-fo ( 5 0 0 lU 3 X 1 0 0 mL) b 

. MJl^ MtftigTk ( 1 5 0 mL) T*m&L, *7kfitt Ki'J frvk'TSlfcftfcv 

Lfco ^ U KflV-h =y h. 5 n v 1- ^ ■=> y ^ - (^\^+r y : Mxf;N2 

: 1 ^mm^^JV) flKb, x ^ /Wo^S 15 IS >f H ^ *t ^ M SB ft ^ 6 . 63 g (iR 

m 7 9 % ) £:Mft l§ H £ b T#fc „ 

mp 134-136°C. 1 H-NMR (300 MHz, CDC1 3 ) <5 3.34 (1H, d, J = 3.6 Hz), 3.52 (1H, ddd 
, J = 14.0, 7.8, 5.0 Hz), 3.80 (2H, s) , 3.91 (1H, ddd, J =14.3, 7.0, 3.4 Hz), 4 30 
.97 (1H, dt, J =7.8, 3.4 Hz), 6.51 (1H , br) , 6 . 87 (1H , dd, J =8.1, 1.8 Hz), 7. 
13 (1H, d, J = 7.5 Hz), 7.13 (1H, t, J = 2.1 Hz), 7.19 (1H, t, J =7.8 Hz), 7.30 
-7.43 (511, m). Anal. Calcd. for C 15 H 16 N 2 0 2 • 0.1H 2 0: C, 69.80; H, 6.331 N, 10.85. 
Found: C, 69.761 H, 6.491 N, 10.93. 

b) N - ( 2 — fc: FDf — 2 — 7x-;Pxf ;V) - 3 - [[[5 - ( 4 - If y.S?;V) - 1 H 
- l , 2 , 4— F U 77-*- 3 -^;l/])<f;l/]757]HyX7 5 F 

4- [3 — (7DByf;l/) -1H-1, 2, 4 - F V T s / — )V - 5 - 4 )V ] If V =J Z/ 
( 3 0 2 m g ) JScXf 3 - T S. 7 - N - ( 2 - t F -n '*S>'- 2 - 7 x xl ;V x ^ ;V ) >X 
75 F (1 . 2 0 g) SDMF ( 1 . 6 ml.) KM^^^:. 9 0 °C 7? 1 Iff F*!j MWhfc 0 fx. 40 

mm&mic§&mmM7kmi- bv *^7kmm a 5 «d **n;us-g-#i%Mx^/p ( 2 0 

^x^;V : * # / = l 0 : l) *e If M L . ^ V - ;V - ^ ;v *» 6 H * fx 

BSB{fc^1*2 1 0 mg (IR*3 3%) * » tfi B B H fc b T # fc „ 

mp 185-187°C. 1 H-NMR (300 MHz, CD 3 0D) 5 3.49 (1H, dd, J = 13.5, 7.8 Hz), 3.59 ( 
1H, dd, J = 13.4, 5.0 Hz) , 4.59 (2H, s) , 4.87 (1H, br) , 6.80 (III, dd, J = 4.7, 2 
.3 Hz), 7.03-7.08 (2H, m) , 7.16-7.25 (2H, m) , 7.28-7.40 (4H, m), 8.02 (2H, dd, J 
= 4.8, 1.8 Hz), 8.62 (2H, dd, J =4.5, 1.8 Hz). Anal. Calcd. for C 23 H 22 N 6 0 2 : C, 
66.65; H, 5.35; N, 20.28. Found: C, 66.35; H, 5.50; N, 20.24. 50 
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[0109] 

m m m 4 9 

N-^y^/l/-N' - [3 - [[[ 5 - ( 4 - fcf V *J)\>) - 1 H - 1 . 2 , 4 - r- U T V — As 

a) N-^y^iV-N' - (3-^hn7i-;b) ^b? 

3-rM37i-/K7^7t-h (8. 10 g ) ^ T H F (150 mL) *g fi? £ , 
*J )VT (5. 9 mL) *ITL, 5 ff£ H fl J$ L 7c o K*SiB"& 

^tc-x^-y- y*1mz-, mm L fc ii£ H £ M ^ bfg^ L jg IB ft 1=r #f 1 3 . 0 g (JR*9 7% 
) *m&mgmh ITlft. 10 
mp 190-191°C. 'H-NMR (300 MHz , Me 2 S0-d 6 ) 8 4.31 (2H, d , J = 6.0 Hz), 6.83 (1H, 
t, J = 6.0 Hz), 7.21-7.35 (5H, m) . 7.49 (1H, t, J = 8.1 Hz), 7.65 (1H, dd, J = 8 
.1, 1.8 Hz). 7.73 (1H, ddd, J = 8.1, 2.1, 0.9 Hz), 8.51 (1H, t, J = 2.3 Hz), 9.1 
3 (1H, s). Anal. Calcd. for C 14 H 13 N 3 0 3 : C, 61.99; H, 4.83; N, 15.49. Found: C, 6 
1.95; H, 4.93; N, 15.38. 

b) N - (3-7577i-;V) -N' -^y^/l/ 1 ) 1/7 

N—^y^fV-N' - (3 - — h xny ^- ;V ) ^1/7 (10. 3 g) . ^ it ii )V *y t> h, 
( 2 . 11 g ) R JI tg §£ ( 1 0 . 6 g). *9 OKI*/- ;V ( 5 0 0 mL) Cfi^S 

9ott'2. 5 mmmnvrc* n&w*^? ^ h *m^xm)§iL * z y ~)i^m»m 20 
. mm t mm^m^mmrmmh re mm.ttmm^^ ji> (1 500 «d t?#«? 

tJ^TTk ( 3 0 0 mL) Rtf f§fP*^7j< (2X150 mL) T? m # b * it g ^ ^ 7k ^ M ~T h U 
. 12 g (Ifca* 8 9 %)■ **8felSII LTlifc. 

mp 151-153°C . 'H-NMR (300 MHz , Me 2 S0-d 6 ) S 4.26 (2H, d, J = 5.7 Hz), 4.93 (2H, 
s), 6.11 (1H, d, J = 9.0 Hz), 6.45-6.51 (2H, m) , 6.70 (1H, t, J = 2.1 Hz), 6.82 
(1H, t, J = 8.0 Hz), 7.20-7.34 (5H, m) , 8.20 (1H, s) . Anal. Calcd. for C 14 H 15 N 3 0 
• 0.1H 2 0: C, 69.17; H, 6.30; N, 17.29. Found: C, 69.13; H, 6.40; N, 17.51. 



c) N - ^ y z? )\> - N ' - [ 3 - [ [ [ 5 - ( 4 — e y 5? ;V) - lH-1, 2 , 4 — h V T V 30 
-;P-3-^;V]^f;H7 5/ ]7i-A']'7l/7 

4 - [ 3 - ( >7 u n * =f- ;!/ ) - 1 H - 1 , 2 , 4 — r- V Tv~ — }V — 5 < /P] ^'J->*y ( 

2 7 9 mg)-RtfN - (3-7577i-*) — N ' - <"t y *J 71/ # Is T (1. 0 4 g) 
^DMF (1. 5 mL) IzM^^^, 9 0 °C T? 1 B# H ft L fc o S J& ?1 "B" K IS fO m S3? 7k 
it h'J-7A*)S^ (7 5 mL) ' &in *W II x^/V ( 2 O 0 mL, 50 iL) ^» 

m l. mmmttmm&i&yk (3 0 «d -t?^^ l^kim:?- h y ^At-git, ^as^^ 

ffT@* Lfco SIHE*^ 'J^;^7i^n?h^77^ - (H^x^/V->P$x^/l/ : 
^^y-;P=l 0 : 1 ) TilL^ y * / -.;l/-Sf.»xfr;V35p 5SilSa*ff ^i8iBft-&-» 
2 4 4 mg (lK*4 3%)*8ft*fefgSfcLT#;fco 

mp 186-189°C . 'H-NMR (300 MHz, CD 3 0D) 5 4.35 (2H, s) , 4.54 (2H, s) , 6.31 (1H, d 40 
d, J = 8.1, 1.8 Hz), 6.62 (1H, d, J = 8.4 Hz), 6.81 (1H, t, J = 2.1 Hz), 7.01 (1 

H, t, J = 8.1 Hz), 7.22-7.24 (1H, m) , 7.29-7.31 (4H, m) , 8.03 (2H, dd, J = 4.8, 

I. 5 Hz), 8.62 (2H, dd, J = 4.7, 1.7 Hz). Anal. Calcd. for C 2 z H 2 , N 7 0 • 0 . 4H 2 0 : C, 
64.98; H, 5.40; N, 24.11. Found: C, 65.28! H, 5.38; N, 23.74. 

[0110] 

nmm 5 0 

4 - & n a - N - [ [ 5 - ( 4 - fcf y i? )V ) \£ =y. y- ;V - 3 - -f ;V] ^ )V ] 7 - y v 
a) 5 - ( 4 - tf y ;b ) t!^y*-;P- 3 - * /V # :/ KiSM 

4-7tf;Hf'J^y (2 6. 7 g ) R tf a V m ^ X ^ ;V ( 3 2 . 2 g) (OTHFif 50 
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m (220 ml.) K U Hex ( F V * f- >V~> U ;l/) 75FOTHFII (1. 1 M > 

2 0 0 mL) ^IISIST, -7 0'Ct2 0 # S *M* T M T b fc „ - » ^ M S ^ M b 
fcf£ 3 BfUgJIfP b, THF (2 0 0 iL) i§ An b fc 0 K JS ?I % © S S ^ ~ 4 O ~ - 6 
0tlcS?ft!!)^6S£il (1 6 0 mL) %ITb> 'Mix '$0 3 0 ft fSMW b fc 

0 RjiSti-a-^^METMii b^«t i si^7j<^{bf- h u »> a (140 mD ^ o °c^m?t 

, m-&m<0 p H%S& 4 £ bfc c WffiLfcH#:^M^L7j<o^l?^ai^;Vi-^;l/^?3fe^L 
fc , 8 0TCT?2H@|gIl64 g © H #: ^ # fc „ 

iftnftlft 3 2 g l: 5 . 5SS§i (1 4 0 mL) OV tf t F 7 5? > — 7j< (4. 5 

mL) % 0 °C -eM Z.\ m'&MZt 8 5 °C T? 9 0 Rtl fit J$ b fc „ K *S ?1 133 K 8 « 5£ tK Wi it J- 

h V V 1* 7k m m * in . ; il p h 4 t b fc 0 ",*f ffi b fc ^ n m m b -f V y n 10 
-;lo^t*?xf;U-f;K'il#L^ii, BfBfb-&f*i l .3 4 g (iRJfs.5.4%) 

mp >300°C . 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 8 7.80 (1H, s), 8.42 (2H, d, J = 6.9 Hz), 
8.90 (2H, dd, J = 5.6, 1.4 Hz). Anal. Calcd. for C 9 H 7 N 3 0 2 • HCl: C, 47.91; H, 3. 
57; N, 18.62; CI, 15.71. Found: C, 47.55; H, 3.59; N. 18.42, CI; 15.58. 

b) N - y F * *s - N - y )l> - 5 - ( 4 - tf V *J ;V) if 9 y — ;F - 3 - * ;P * * if 5 F 
5 - ( 4 - tf U ^ ;V ) tf -5 y — ;V - 3 - 73 )V jJ? > ^ig^ig (2. 3 2 g) , N-^ + 
i- 7 — N - ^ ^/VTS y SJIS ( 1 . 2 0 g) s K 1) ;V75> ( 3 . 6 mL) . W S C 

(2. 3 7 g ) - t F D * 2/ - 1 H - y y F V T y — ;F — 7k ftl ( 0 . 16 g 20 

) ^ DM F (5 0? mL); KM^fZ**:, ^Ifif 6 0 BfHg81#b fc „ S IS ?1 % K 7k (3 0 0 
mL) ^ftO^?l-a-^^ff^3i^-;P ( 5 0 0 mL. 3X150 mL) O ^ n n * 71/ (3 X 

1 5 o mD -earn b, :#^B^^n^n^7R^^^ f u y &r*nmu, mmzmmTm 
s b fc 0 mm^mm^^^^hmm^B^n^miEit^m 2 . 2 0 g^iisi ttti 
fc„ « e. izMm^mmTmm b. y * ^ ^^0^1^77^ - (w^^^ 

;H|fSxf*:^/-*=l 0 : 1 ) bMISfb-a-'t) 0 . 1 1 g (-a-ff : 2 . 

3 1 g. IR^ 9 7 %) o 

mp 193-1 97 °C . 1 ff-NMR (300 MHz, CDC1 3 ) 5 3.43 (311, s) , 3.85 (3H, s) , 7.20 (1H, s 
), 7.74 (2H, d, J = 6.0 Hz), 8.67 (2H, d, J = 6.0 Hz), 11.55 (1H, br) . Anal. Cal 
cd. for Ci,H 12 N 4 0 2 : C, 56.89; H, 5.21; N, 24.12. Found: C, 56.71; II, 5.20! N, 23 30 
.99. : '; 

c) 5 - ( 4 - tf v 5?-;v ) tf *? y — )V - 3 - x ivmr )V 5 s t: F 

N - ^ F> -y - N - ^f-lV- 5 - (4 — tf U S>';P) tf^y— ;V- 3 - tj ;V ^ +J" 5 F ( 5 
3 5 mg) ^ T H F ( 3 5 mL) KmBZH. zK*{b V f *7 KT )\> S V L. (8 7 mg 
) ^- 3 0 °CT?*n^> m-etVoZ: 0 °CS-e#^b*^e» l ^P^«»bfc Q 7k ( 1 0 mL) ^ 

-3 o D cti)Dis ^ 5 fciafnftJeTk (30 mD ^ in ^ fc m - ElSfi^l^T H F (l 5 • 

0 mL) 9^T'yPn*;H (5 X 5 0 mL) tB b fc „ 1 tilt * tl'^P tl'#R tK ^ ^ * F 

U>>ZNT^^b, -fe 9 F 3® b fc o II^ifET> zSIf b^gBfb-a-i© 3 9 8 mg ( 

s*w) ^^sfeHfrti bTtf fco <i c nix±«s^-r fc^cDSJSfcfflv^fc 0 40 

mp 223-235"C (dec . ) . 1 H-NMR (300 MHz, He 2 S0-d 6 ) 5 7.58 (1H, s), 7.85 (2H, dd, J 
=4.5, 1.5Hz), 8.67 (2H, d, J=5 . 4Hz) , 9 . 94 (1H , s). Anal. Calcd. for C 9 H 7 N 3 0 • 0.1 
H 2 0: C, 61.78! H, 4.15; N, 24.02. Found: C, 61.87; H, 4.17; N, 23.90. 



d) [5 - ( 4 - \£ V 5^71/) \£ 9 y-;V- 3 - 4 ;F] ^ ^ 7 —IV 

5- (4-fcfU^/V) tf v y— ;V- 3 - ij ;l/f t F ( 3 9 8 mg) ^ ^ ^ / — ;V 

(4 5 mL) EMISti, f h 5 t K n h 'J "7 A (13 1 mg) ^ill^., 

7 Bf bfco BiJfcm&MK T-fe F ^ ( 2 . 0 mL) tiB^v £ 6 fc^fit? 2 

ifiiff b fc o m. mm-sm * mmrmm l< iis^j^/^^^vh^^/- 

(Slxffrji^f^V^O : 1 -> 1 0 : 1 ) fllb ^ ^ y - /V - W ®E 3- =f- )V ^ 50 
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<z>mBMi%:fT^mM<t'&m 3 0 9 mg cmmi 7 %) ^m^mmtLxmrco 

mp 205-207°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 8 4.53 (2H, d , J = 5.7 Hz), 5.37 (1H, 
m), 6.76 (1H, s), 7.74 (2H, d, J = 6.0 Hz), 8.57 (2H, m) , 13.08 (1H, brs) . Anal. 
Calcd. for C 9 H 9 N 3 0 • 0 . 25H 2 0 : C, 60.16; H, 5.33; N, 23.38. Found: C, 59.95; H, 5 
.25; N, 23.65. 

e) 4 -[3- (^an^^-;V) \£ =y )V - 5 - ■< ;l> ] M V 2? V Mig 

[5 - (4-tf'J^;l/) If =r y- )]/ - 3 - -f JV ] * # y — ;l> (2 7 3 mg) ^\ iff ft: ^ * x 

;i/ ( 3 . 0 iD II? 1 . 5 m m M W L ft . K & M ISr h ;v x y ( 1 0 mL) 

tttoZ-m.U-e& < L; «f ffi bftjgS*«3K Sf5fb-a-» 3 4 5 mg (lM 

9 6%) * 6 IS H t b T & o 

mp 269-273°C (dec). 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 4.89 (2H, s) , 7.33 (1H, s) , 8 
.39 (2H, d, J = 6.9 Hz), 8.90 (2H, d, J = 6.6 Hz). 

f ) 4 - * n n - N - [ [ 5 - ( 4 - fc? U 3? ;V ) if 5 V - /V - 3 - -f ;V ] ;* ^ ;V ] T - V V 

4 - C 3 - ( * n n ^ ^ ;l/ ) If 5 V— ;l/ - 5 - ;b ] k? U 5> V i&^ig (1 5 6 m g ) R 
Cf 4 - * n D 7 — U V ( 4 3 2 m g ) IDMF ( 1 . 0 mL) Cig#S* 4 9 0 °C T? 1 . 
5»iI#Lfeo KJfSp-g-tffcg^x^/l/ (10 0 mL) * in * * ?S •& ft * £3 Si t£ & ?J< M 
j- h y * 2±7kmffi. ( 3 0 mL) O^-Pftjftlft** (30 mL) t»L, WftM $ J&TkSKtt 

- i^^r^-y : mm^-^-)V= 2 : 1 -^Btixfi) T*«lLIIft^|7 9. 2 mg ( 
IR* 4 1 % ) *j86Slfe?ft«ftfcbT»fco 

1 H-NMR (300 MHz, CDC1 3 ) 5 4.41 (2H, s) , 6.57 (2H, d, J = 8.7 Hz), 6.63 (1H, s) , 
7.12 (2H, d. J = 8.7 Hz), 7.60 (2H, d, J = 6.0 Hz), 8.60 (2H, d, J = 6.0 Hz). M 

5 (FAB) [M+H] + for C 15 H 14 C1N 4 , Calcd: 285.0904. Found: 285.0907. 
[01 1 1 ] 

mmm 5 1 

n -^ysJ/u- 3 - [[[5 - (4-e'ji?;i/) tf 5 3 - -y * r^i r 5 / 1*2/ 

XT 5. F 

4 — [ 3 - (*oo^f;V) t! 9 V — ;V - 5 - -f ;l>] tf V 3? V (17 3 mg) 26. 

IfS-TSy-N-^y^/M^XTS 1« (5 10 mg) ^ DM F (1. 0 mL) KM -a 
£-£ s 9 0tTM. 5illff Lft„ g)gg^»tSixf ;P (15 0 ml) ^M^.M^ 
**»SlKtt7KJ(S^- h U £ i,*?8JR ( 5 0 mL) O^^iSfilftfiTk (5 0 «L) T? L , 

tii5i7jcKitFy)AT^ii, »#£*ETe3c Lfco a»«s/y a 

^■7h^77-{- (Sixf ;V : ^^/-;P= 1 0 : 1) T'liL, 2 $ 

J — ;l/-BE»x^;l/j&» 5?f JSBfcffvHiEfb-a'Bj 1 2 0 m g (M 4 2 %) ;&afe£gH 
i: LTifc. 

mp 172-174°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 4.37 (lH.br), 4.49 (2H, d, J =4.8 Hz) 
, 4.63 (2H, d, J = 5.4 Hz), 6.39 (1H, br) , 6.63 (1H, s) , 6.77 (1H, dd, J = 8.6, 
1.7 Hz), 7.05 (1H, d, J = 8.1 Hz), 7.19-7.35 (7H, m) , 7.60 (2H, d, J = 6.0 Hz), 
8.63 (2H, d, J = 4.2, 2.1 Hz). Anal. Calcd. for C 2 3 H 2 x N 5 0 • 0 . 2H 2 0 : C, 71.37; H, 
5.57; N, 18.09. Found: C, 71.32; H, 5.58; N, 17.87. 
[0112] 

mmms 2 

N — (2-7i-;Hf^) — N - [ 3 - [ [ [ 5 - ( 4 - fcT U 5> 71/ ) — 1 H — 1 , 2, 4 

- h y r S J - ;v - 3 - -f ;l> ] * f- ;V 3 T 5 J ] 7 x =. jV ] »> p T 

a) N — (3--hn^i-;l/) — N ' - ( 2 -7 xx;Vxf ;V) £ T 
3-zhD7i^;KV v' T -T — h (6. 51 g) «THF (120 mL)fc?§fi¥^^, 
2-7i-;Hf;l/7?y (5. 0 5 g ) It^T L, ■ iB-a-W^Ifiif 1 . 5^P^M#b 
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fro Rmm^m^mmL, mm Lfe^i%»ixf;i/ - ^ y ^ n: if ;i/ x - r t 
, mm, ®.mLmmik-&m 1 o. 9 g (ik* 9 e %) *mm&mm t vx-nit. - 

rap 164-167°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 2.77 (211, t, J = 7.2 Hz). 3.36 (2H, 
td, J = 7.2, 5.7 Hz), 6.33 (1H, t, J = 5.6 Hz), 7.19-7.26 (3H, m) , 7.30-7.35 (2H 
, ra), 7.49 (1H, t, J = 8.1 Hz), 7.61-7.64 (1H, ra) , 7.74 (1H, ddd, J = 8.3, 2.3, 
0.9 Hz) , 8.52 (1H, t, J = 2.3 Hz), 9.07 (1H, s) . Anal. Calcd. for C, 5 H I5 N 3 0 3 : C, 
63.15; H, 5.30; N, 14.73. Found: C, 63. 11; H, 5.36; N, 14.77. ' 

b) N - (3-T5y7i — ;V) — N ' - (2-7i-/l/If*) 7UT 

N - ( 3 - ~ r- a 7 x ^.;l/) - N ' - ( 2 — 7 x n ;1/ X ^ /V ) 7 UT (10. 5 g) , 10 
mit*jVis7 1* ( 2 . 0 4 g ) Rtf MTzWi ( 1 0 . 3 g) £ 9 0 % X # / - ;V (5 0 0 
raL) 9 5«fFII^Lfc. * -fe 5 -f" h * ffl T itjl L * & 

/-^•eiits M «M#^MJETM L fc„ Ii^Sfxf;V ( 5 0 0 ml) 7? 
It IK b M -a % ^ 7j< ( 3 0 0 ml., 2 XI 5 0 «l) :.'Rtf (1 0 0 ml) 

A^nvh ^ 7--r— (i^i?x=r-;v) till, »» : x-.^- , ;l/*».©.lS» ! »*^v-"»jBEfl: < ft;W. 

8 . 4 5 g (iix* 9 o %i%m&mm t vxmito 

rap 140-141 °C . 1 H-NMR (300 MHz , Me 2 S0-d 6 ) S 2.73 (2H, t, J = 7.1 Hz), 3.30 (2H, 
q, J = 6.6 Hz), 4.93 (211, s) , 6.00 (III, t, J = 5.6 Hz), 6.10 (1H, d, J = 8.1 Hz) 
, 6.48 (1H, d, J = 7.8 Hz), 6.70 (1H, m), 6.82 (1H, t, J = 8.0 Hz), 7.19-7.34 (5 20 
H, m), 8.15 (1H, s). Anal. Calcd. for C 15 H 17 N 3 0: C, 70.56; H, 6.71 7 N, 16.46, Fo 
und: C, 70.48; H, 6.63; N, 16.32. - 

c) N - (2-7i-)Hf;P) — N ' - [ 3 - [ I [ 5 - ( 4 - t° U i>' ;V ) - 1 H - 1 , 2 
, 4-b'J7v'-;l/-3-^;l/]>tf;H75;]7i-/H»b7 

4 - [3 - ( ^ n n ^ ;lO - 1 H - 1 , 2, 4-h'J7V , -;V-5-^/V] tf U 5? V ( 

2 8 7 rrig) -R.tfN- (3-75/7i-*) -N' - ( 2 - 7 x X ;l/ X ^ ;V ) >7l/7 
(1. 13 g) *DMF (1. 5 mL) 9 0 °Cf 1 ffllff bfc„ EfSjg^ 

% IC *3to««*-il6^- F V 7 kTkmffi. ( 5 0 mL) ^in^.S^»^»ixf ;!/ (2 O 0 mL) 
« |±i L, ^M^Mft^K ( 5 O mL) biRTKBKK^ F V 7 A'T?<S«fK 30 

^IETf ibfeo Si' it* ~> I) # ?)V*} 7 L. 7 a v b ^9 7 * - (Witx^^^S^iEx^ 
;l/ : * Z 7^-)V = 1 0 : 1 ) T* WML; 7 * 7 — ;F- »g?x ^ ^fre, |f*8fi;fcfT ^ffifBib 

2 7 0 m g (IK* 4 4%) ^KSig^ i: L Tlffco 
mp 202-207°C . 1 H-NMR (300 MHz, CD 3 0D) <5 2.79 (2H, t, J = 7.2 Hz), 3.40 (2H, t, 
J =7.2 Hz) , 4.54 (2H, s) , 6.30 (1H, dd, J =7.2, 2.4 Hz), 6.59 (1H, ddd, J = 7. 
7, 2.0, 0.9 Hz), 6.76 (1H, t, J = 2.1 Hz), 7.00 (1H, t, J = 8.1 Hz), 7.17-7.30 ( 
5H, m), 8.03 (2H, dd, J =4.5, 1.5 Hz), 8.63 (2H, dd, J =4.7, 1.7 Hz). Anal. Ca 
led. for C 23 H 23 N Y 0 • 0.1H 2 0: C, 66.52; H, 5.63; N, 23.61. Found: C, 66.45; H, 6.0 
2; N, 23.58. 

[ 0 1 13] 40 

m m m 5 3 

N — [ 2 — (-T > F — /I/- 3 --f 71/ ) x^;V]- 3 - [[[5 - -1H-1 
, 2 , 4 -> V TV — JV- 3 -'-f ?V]* 5 /H^X7$ F 

3 -[[[5- (4-tfys^;V) - 1 H - 1 , 2 , 4 - F U T V - /l> - 3 - /V ] * f- )V ] T 

5 /]fiff (10 3 m g ) . h V ?Z 5 V ( 6 7 m g) . W S C (13 4 m g ) R. 
1 - t: F t3 ^ - 1 H - ^ > y f 'J 7 y — — TKftI tl ( 5 . 3 m g ) * D M F ( 0 . 

7 0 mL) fcW&lE^, ISf 3 Sli^LfCoKSSptlKS^xf;!/ (7 0 ml) * *n 
*»Wift* ' : ('2 ; X3 0' ! iL) O^-efiSftl^^TK ( 2 0 mL) >e?7t^L, ^aS^MTK^^ 
tFUf i. gl^IETSSLfe. ^S^^U/j ^ ;V * ^ A 7 n v h ^77^ 

- (ftiif;V-»Sixf;V:^7-;Hi 0 : l ) i?fg§S b , 7 ^ y - ;v - g^^a: ^ 50 
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mp 214-217°C. 1 H-NMR (300 MHz , CD 3 0D) <5 3.03 (2H, t, J = 7.4 Hz), 3.62 (2H. t, 
J = 7.4 Hz), 4.59 (2H, s) , 6.80 (1H, d, J = 8.1 Hz), 6.98 (1H, ddd, J = 8.0, 7.0 
, 1.0 Hz), 7.03-7.09 (4H, m) , 7.19 (1H, t, J = 8.0 Hz), 7.31 (1H, dt, J = 8.1, 1 
.0 Hz), 7.57-7.60 (1H, m) , 8.06 (2H, d. J =5.4 Hz), 8.64 (2H, d, J = 6.0 Hz). A 
nal. Calcd. for C 2 5 H 2 3 N 7 0 • 0 . 2H 2 0 : C, 68.07; H, 5.35; N, 22.23. Found: C, 67.83; 

H, 5.46; N, 22.07. 

[0114] 

mmm 5 4 

N — ( (1 S ) — 2 — fc: Hn + ->- 1 - 7 x - ;!/ x f ;1/ ) - 3 - [ [ [ 5 - ( 4 - tf V *J 10 

) - 1 H - 1 , 2, 4 — F V T s /—*jl>— 3 f ;l/]75/]^yX75 F 

3 - [[[ 5 - ( 4 - k? U 5>/l/) - 1 H - 1 , 2, 4-h'J7!/-^-3-^;l/])if;l/]7 
5 y]gISl (17 7 m g ) , (2 S) - 2- 75/-2-7i-;Vx? / - ;V ( 9 9 
m g ) , W S C (17 2 mg) Rtf 1 - t K o*-> - 1 H - ^ V7 h 'J 77-/V-*ft 
m ( 9 . 2 m g ) £ D M F ( 2 . 5 «L) Kl^St.ifit* I 6. 5 B# J$ L fc „ S 

IS rl -a- Wok ?k (5 o «l> =£&q*.?g£-#r atttftx^/i/ (i 5 o mi, 2x50 mD -efftffi 

MJS^i&filfttgTk (3 0 mL) T?$g?*L, £8 7k ^ ^ 7" b V V L, Tf K *S ft „ MMZM 

^^y-;P=l 0 : 1 ) TliU ^ * 7 — ;V-»Bftx^-;l/j^ & SiBil^ff v^jSKft-g-W 

1 0 7 m g (IR* 4 3%) i; L T f fc „ 20 

mp 194-195°C. 1 H-NMR (300 MHz, CD 3 0D) 5 3.83 (2H, d, J = 6.3 Hz), 4.61 (2H, s) , 

5.15 (1H, t, J = 6.6 Hz), 6.83 (1H, d, J = 8.4 Hz), 7.14-7.38 (8H, m) , 8.02 (2H 
, d, J = 6.3 Hz), 8.63 (2H, d, J = 5.1 Hz). Anal. Calcd. for C 23 H 22 N 6 0 2 • 0.3H 2 0: 

C, 65.79; H, 5.43; N, 20.02. Found: C, 66.05; H, 5.34; N, 19.74. 

[0115] 

mnm 5 5 

N — (2-7i7*flf;V) - 3 - [ [ [ 5 - (4-lfUi?;l/) — 1 H — 1 , 2, 4 - F 
'J7 > /-;l'-3-^/H)tf;H7$7]^^X75F 

3 - [ [ [ 5 - ( 4 - \L u i? ;lO - l H - l , 2 , 4-h'J7!/-;l'-3--f;l/]^f- ;F ] 7 

5 y]£J&#» (16 0 m g ) „ 2-7iy+->xf;l/75y (8 9 m g ) N W S C ( 30 
15 6 mg) Stf 1 -tFP^v' - 1 H-0 7h'J7 7-;l/-7j(Slft (8. 3 m g ) 
^DMF (1. 0 mL) fc ?11=r £ s II? 1 8 tHItflfc. KJ&iB'&W Sfcfti^/l/ 
(15 0 mL) ^ iU S #J ^ 7j< (50 mL) ~D ^ Tf §S fit ^ *g 7j< (30 mL) -£i5fc*£ L, # 

h u * Atsii, n%iffTS*bfc„ »aE*Vy 

□ YF^*77^ - (B£»x^'/l/->B|sIfcx^;l/:**/— ;l/=10 : 1) Tf»»bjHE^k'& 
1169 mg («Rs(S7 6%)*iSfe*ISStt1SlSti:LT»feo 

1 H-NMR (300 MHz, CD 3 0D) 5 3.72 (2H, t, J = 5.7 Hz), 4.11 (2H, t, J = 5.7 Hz), 4 
.59 (2H, s), 6.80 (1H, ddd, J = 8.0, 2.4, 1.1 Hz), 6.86-6.92 (3H, m) , 7.07-7.13 
(2H, a), 7.17-7.25 (3H, m) , 8.00 (2H, dd, J = 4.5, 1.8 Hz), 8.61 (2H, dd, J = 4. 
5, 1.8 Hz). MS (FAB) [M+H] + for C 23 H 23 N 6 0 2 , Calcd: 415.1882. Found: 415.1897. 40 
[0116] 

N — [ 2 — C7 i - ;!/ 7" 5 y ) x^;V]-3-[[[5 - (4-tf'jy/l/) -lH-1, 2, 

4 — F ll 7 7-/V- 3 — f ^]73/]^>X75 F 

3 - [[[5 - ( 4 - tf u s>;l/) - l H - l , 2, 4 — F U 7 7 — /l/ — 3 — f ;H^f;H7 
57]SItl (200 mg) „ N-7ix;Vxf l/>i?75> (1 1 1 mg) % WS 
C (19 5 m g) Stf 1 -t Fd + ^- 1 H-^>7 h 1 ) 77- ;V — 7j< fil ( 1 0 mg 

) ^ dm f (i. 4 mo icm&z&, mux* i 8t&mnwLrc 0 Kjfcm&MK&mx. 1 ?- 

)V (15 0 mL) * in (50 mL) O V T? IS fit £ tfi * (30 mL) «*£L. 
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^avH^57-f- (itlxf : ^ * V - l 0 : 1 ) T~ 11LI 12 
t=ft> 2 1 9 m g ( 7 7 % ) £ ftt fe # IS Hi 14 m M t L Tlf fc .'■ 

1 H-NMR (300 MHz, CD 3 0D) 5 3.27-3.32 (211, m) , 3.54 (211, t, J = 6.6 Hz), 4.59 (2H 
, s) , 6.58 (1H, tt, J = 7.2, 1.2 Hz), 6.63-6.66 (211, m) , 6.80 (1H, ddd, J = 8.0, 

2.4, 1.1 Hz), 7.04-7.11 (4H, m), 7.19 (1H, t, J =7.8 Hz), 8.01 (2H, dd, J =4. 
5, 1.5 Hz), 8.61 (2H, d, J = 6.3 Hz). MS (FAB) [M+H] + for C 23 H 24 N 7 0, Calcd: 414. 
2042. Found: 414.2022. 

[ 0 1 17 ] 

mmm 5 7 

N — ( (1R) - 2 - Fn + v-- 1 - 7i-;Vxf ;b) - 3 - [ [ [ 5 - ( 4 - tf U 5? l\> 10 
) - l H- 1,2 , 4 - > V 3 - ^;H^;H7S ;]^VX7 5 F 

a) 3-757-N- ( (1R) - 2- tFn^>'- 1 -7x-;Hf;V) ^ > X 7 5 F 
3-75751*1 (4. 8 7 g), (2R) - 2 --7 57 - 2 - 7 x -7H ^ / - ;!/ 

(5. 12 g) % WSC (8. 17 g) Rtf 1 - t F n - i H-^V b 'J 7 
/V — TkfaiJ CO. 54 g) ^ D M F (7 0 mL) fc M St £ s M U T? 2 2 lf#R8fii# b fc <, 
gei^ftt* ( 3 0 0 ml) ^inx.rl-&%*^^a:^;V ( 5 0 0 mL. 4X10 0 raL) 

-emm mmm^mm^^7K c 1 5 0 mo x*m& v, mykmmi- h v v &T*&mm. 

iM^MJtTfWS b „ # U *y;l/*7A^nYF^57>f- (a4 -tr :/ : M x- 
^/V=2 : 1 -^mm^^ JV-^mm^=f- : ;*#y-/V = 1 0 : 1) Itif* 20 

5 wmMtttft ^mmfc-BrVa 6 . 77 g (M7 4%) Ztmnffigk £ b T#Tco 

mp 147-149°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 3.58-3.72 (2H, m) , 4.87 (1H, t, J = 5.9 
Hz), 5.01 (1H, td, J = 7.7, 5.7 Hz), 5.21 (2H. s) , 6.68 (1H, ddd, J =7.6, 2.2, 
1.6 Hz), 6.99-7.02 (2H, m) , 7.08 (lH, t, J = 8.0 Hz), 7.18-7.24 (1H, m) , 7.27-7 

.38 (4H, m) , 8.41 (111, d, J = 8.4 Hz). Anal. Calcd. for Ci 5 H 16 N 2 0 2 : C, 70.29; II, 
6.29; N, 10.93. Found: C, 69.94; II, 6.20; N, 10.71. 

b) N — ( (1 R) -2-tFn + ->- l-7ix;Vxf;V) - 3 - [[[5 - C 4 - t! V 'J 
;V) - l H - l , 2 , 4 - K'J T V — ;V — 3 — f f;H7? 7H>X7 5F 

4 - [ 3 - (^ n n ^;V) - 1 H - 1 , 2 , 4 - h 'J 7 y— ;V- 5 - 4 ;V] H° U 5> V ( 30 

2 9 0 m g ) R(f3 -75/-N- ( ( 1 R ) - 2 - t F i/ - 1 - 7 xx;Vxf;l/ 

) ^/X75F (1. 1 5 g ) ?DM F (1. 5 mL) fc ?I -g- £ V 9 0 °C T- 1 B# ?$ MW 

Lfco Rmm-^m^mm^-^ & (200 mD ^in^^-g-^^issi^mTk*^- k u ^ atr 

?g?0E (50 mL) O^T'7j< (30 mL) T^^L, ?J< g % g£ il I- ?V (50 mL) Tf » ffi b 
fc. &mm-&M7k (3 0 mL) flib, i;J<« t h 'J A t-Kit , mm 

^iETSSt o ->'J A 7 A B7 F ?7 7 - (ffi H x ^ ;V & x 

;V:^7-;P=i o : l ->. a 5 : l 5) T ffl ffi b % * Z J - ;V - @£^x * ;V *» S> II 
%fi^mmit'&Vd 2 0 6 m g (iRsp 3 3%) «r |g ^ t: L T # fc 0 

mp 193-196°C . 'H-NMR (300 MHz , CD 3 0D) 5 3.83 (2H, d, J = 6.6 Hz), 4.60 (2H, s) , 
5.15 (1H, t, J =6.6 Hz), 6.82 (1H, ddd, J =7.9, 2.3, 1.3 Hz), 7.13-7.39 (8H, 40 

m), 8.02 (2H, dd, J = 4.4, 1.7 Hz), 8.63 (2H, dd, J = 4.7, 1.7 Hz). Anal. Calcd. 
for C 23 H 22 N 6 0 2 • 0.2H 2 0: C, 66.08; H, 5.40; N , 20.10. Found: C, 66.01; H, 5.44; 

N, 19.75. 
[0118] 

m m m 5 8 

4 - ^ n a - n - [ [ 2 - ( 4 ^ tf V 'J ;i> ) -1 5 $ V - >v- 4 - -r ;V ] ^ ^ ;v ] T - u ^ 

a) 4 - [4 - ( F'J 7;P*n>t^;l/) 5 ^7-;l/- 2 U V 

3 , 3-i?7Dt-i, i, l - F'J 7 ;V tnr^b V (3 6 . l g ) JStZfBM-fh V 

A (2 1. 9 g) ^7]< (50 mL) M & S . 1 1 0 °C T? 3 0 # M ^ W b fc o K J&M 50 
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a- m * m u m b tc m. , ■fy^^y/ivft h c i 1 . 5 g ) . 2 5 % r > * - r ?j< 

ft (1 3 mL) R. T$ * Z / - )V (50 mL) £ in A ^ ?S % * M S T? 3 6 B# M 8K # b fc c 

SJSrlifrMMJETM b, »iilcx*/-;l/:fcin*.-fc«, Btf, MJETHiii L fc . Slifi 
fc:I*llx?-;l/ ( 4 0 0 mL) * 1)Q x. , 7k (75 «L)- O V T? flSfiJ^S* (50 mL) Tfifci* 

7i*o'7hy , 77-f- C'N + IJ-^iBfc&x^/l^l : 1 -» 1 : 2->fl*ifcx^;l/) 7? flt M 
b, *fcx*-/l/fr eSiBBfcfT ^■Eft:^-* 5 . 88 g*SjSfe«ffii:frj|fc. *5 

= l : l -*»fcx Tflrai b, mmit-Sm l . 16 g f# fe ( fK 7 . 0 4 

g . IRSP 2 5 % ) o 

1 H-NMR (300 MHz , CD 3 0D) S 7.78 (1H, m) , 7.92 (2H, dd, J = 4.4, 1.7 Hz), 8.65 (2 
H, dd, J = 4.7, 1.7 Hz) . 

b) 2 - ( 4 - tf u 5> ;l> ) ^5^ , /-;l/-4-*;l/#-h'J ;l/ 

4 - [4 - ( h U 7 n> ^;PH 5 * - .2 - >T U ^ V ( 1 . 1 4 g ) ^5 
»7yt-7*S« (110 mL) (55 mL) & fl¥ S > 6 0 °C T? 1 5 
1$ IH » # L fc . SJS^^-tr&MJEETiliSt b. #rfflLfcfSa&»Kb?£ift&. SIB 3 

5 0 mg^tffco £ 6. fcSMMJET^5g b, * ^ -JV-IlsBftx^l/fr 5«fir. 
fi*tfl/\IEft^»4 1 5 m g *#fc (t=rfK 7 6 5 m g , IR* 8 4 %) „ 

'H-NMR (300 MHz, CD3OD) S 7.91 (2H, dd , J = 4.7, 1.7 Hz), 8.07 (1H, s) , 8.67 (2 
H, dd, J = 4.7, 1.7 Hz) . 

c) 2 - (4-t:'jy;V) -f 5 ^ ;V - 4 - * ;V * T ;V 5* t: K 

2 - ( 4 - fc£ U 5* ;V ) ^5^^-;l/-4-A;H-h'J* ( 6 2 8 m g ) * T H F (2 
0 mL) tcll^t, T /V rf :y 5? B « T , Tki^fb .S> -f V ;V T 1\> 3 — >7 h, <D b x > M 
JK ( 1 . 5 M. 3 . 7 mL) £ - 7 8 °C T?An*.> ffi 7 8 °C T 3 0 # |H W.W b $ 6 

o °C t? l mmmw b fc„ I'&ftfCX^/-;!/ (2. 0 mL) 0 °C SO ;t , ffi-g-ft*o 

i mmmwm., Bn&M&mzt-z? »»x?-/i/- * * y - n/ c 1 o : 1 

-f- (ftllx^n/ : ^*/-;l/= 1 0 : 1) T?»MblSiEfbl§-©2 6 6 mg ()R*4 2 
%) ^SScfeSgH b T»fc» 

1 H-NMR (300 MHz, CD 3 0D) 5 7.99 (2H, dd , J = 4.7, 1.7 Hz), 8.09 (1H, s) , 8.68 (2 
H, dd, J = 4.7, 1.7 Hz), 9.84 (1H, s) . 

d) [2- (4-try^/v) w 3 4 ->r * / — ;v 

2 - (4-e'J^/V) ^5^!/-;V-4-*;V#7;VftK ( 2 6 3 m g ) # 7 - 

;V (3 0 mL) zfciRfb**Jfc:M- >J »7 A ( 5 7 m g ) £ 0 °C T? MX-Tca MS 

f&^IS-eitll^L, SfSM-S-fefc: r-fe l* > (3.0 mD fcirafc^ST? 3 o #K ft 
#bfc 0 KJ&fliB-«MJEETilfi b, 9»*.5"J*y;V*7i*ovh^7 7^- (M 
x*->l/-*B|5l|x?-;l/ : * * /— )V= 3 : 1) f«lb P^a:^;V^&S^||^ : R 1 v^M|2 
ft^ft2 6 0 mg (IR^9 8%) tiSft^Si: LTf fc„ 

mp 178-183°C . 1 H-NMR (300 MHz, CD 3 0D) 8 4.63 (2H, s) , 7.21 (1H, br) , 7.87 (2H, 
dd, J = 4.7, 1.7 Hz), 8.60 (2H, dd, J = 4.7, 1.7 Hz). Anal. Calcd. for C 9 H 9 N 3 0- 
0.1H 2 0: C, 61.08; H, 5.24; N, 23.74. Found: C, 61.09; H, 5.25; N , 23.57. 

e) 4-[(4-^po><=f ;v) -r 5 # - 2 - ;v] e u wmmm. 

[2 - ( 4 - \L V >*;V) >T 3 4 ^ /— )V ( 2 2 2 m g ) fc^fb^^- 

-)V ( 2 . 5 mL) ^An^. liSTieFli#Lft„ h;H> (15 mL) *inA. 
^ifiETIILfco C ©Jtff* $ & 2 ®^ t) Jg b. 4 JlfBfl:^* 2 9 2 mg 
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'H-NMR (300 MHz, Me 2 S0-d 6 ) S 4.82 (2H, s) , 7.72 (1H, s), 8.47 (2H, d, J = 6.9 H 
z) , 8.93 (2H, d, J = 6.9 Hz). 

f ) 4 - ^ t3 a - N - [ [ 2 - ( 4 - t£ V 'J )\> ) << 5 ^ % / - ;l/ - 4 - -f ;V ] ^ ;V ] r — U > 
4 - [ ( 4 - * O a ;V) 5 - 2 - >f U S> V JftlfttB ( 1 8 9 m g ) R 

t? 4 - * b O 7" — 'J y ( 7 8 1 m g ) ^ DM F ( 1 . 0 mL) K M€? St s 9 0°CTM i 

mnnvrco Kj&m&vofciBm^'f-fr ( 2 0 0 id £ ad ^fissm * y 

: ( 3 0 mL) +7k (3 0 mL) O V tr IS fq ft ig ?J< (3 0 mL) tlill, til 

^^tr^se^ l- y sitiiff Tiiift,' jajfi*->y v 

h i-*77Y- (Mxf ;b^|FSxf ;V : ^ ^ y - ;V = 8 5 : 15) TftML. :»BI-x^ 
;V*»6SISfc*ff v-»«IB<k#W-l 4 4 m g (IR^ 6 2 %) IS A t bTffft.. 

mp 192-1951C . 1 H-NMR (300 MHz , Me 2 S0-d 6 ) S 4.16 (1.5H, d. J = 5.4 Hz), 4.25 (0. 
5H, d, J = 5.4 Hz), 6.18 (1H, t, J = 5.6 Hz) , 6.65 (1.5H, d, J = 8.4 Hz), 6.67 ( 
0.5H, d, J = 8.4 Hz), 7.02 (0.25H, s), 7.08 (1.5H, d, J = 8.7 Hz), 7.12 (0.5H, d 
, J = 8.7 Hz), 7.24 (0.75H, s) , 7.83 (211, d, J = 6.0 Hz), 8.61 (211, d, J = 6.0 H 
z), 12.78 (0.75H, brs), 12.92 (0.25H, brs). Anal. Calcd. for C 15 H 13 C1N 4 : C, 63.2 
7; H, 4.60; N, 19.68. Found: C, 62.98; H, 4.69; N, 19.45. 

[ o i i : 9 ] . ; -' i. ; 

mmm 5 9 : ^ 

N — [3 — [[[5 — ( 4 - \£ y i?7l/) - 1 H- 1 ,2,4- bV-T V—)\>- 3 * 
;H75/]7i-/H>i^X;P*y75 F 

4 - [3 - (^ any =f-;P) - l H - l , 2 , 4 — F 'J7 "*/ — ;V — 5 - -f ;V] if y 5? ^ ( 
290 mg) StfN- (3-T. 5/7x^;V) ^y^^*y7 5F (832 mg) * 
D M F ( 1 . 5 mL) ?S # £ v 9 0 °C T? 1 STBSSt^byCo KmU^^O ^iK ( 3 0 mL) 

Rzjrmmm.m7i<m-r h y <> a?i< m ( 3 0 mD ^ m & beu^?- ;p ( 200 mL, 
2x50 mD -emm i>v mmm^mm-M^7k a 3 0 mD -e # ► l . ss7j<^m^- > y ^ a 

^ ;L ^ ?M :n ^ ; y-;F = 1 0 1 ) f lit, ^ & y — a> — WM ^ jb> 5 S&n 

®£-frVIBSBfb#1& 1 7 2 m g (IR*3 4%) %ifegf t L tifec-il : 
mp 200-203 °C . 1 H-NMR (300 MHz , CD 3 0D) 6 2.87 (3H, s) , 4.55 (2H, s) , 6.45 (1H, d 
dd, J =8.3, 2.3, 0.8 Hz), 6.53 (1H, dad, J =8.0, 2.0, 0.9 Hz), 6.59 (1H, t, J 
= 2.1 Hz), 7.08 (1H. t, J = 7.8 Hz), 8.03 (2H, dd, J = 4.7, 1.7 Hz), 8.63 (2H, d 
d, J = 4.4, 1.7 Hz) . Calcd. for C 15 H 16 N 6 0 2 S: C, 52.31; H, 4.68; N, 24.40. Found: 

C, 52.29; H, 4.85; N, 24.03. 

[01 20 ] 
ili 6 0 

N y-J)V- 3 - [[[2 - (4-tfy^/LO -Y = py—fr- 4-^;H^f;H75/]^ 
y XT 5 F 

4-[(4-^nn^^;V) ^5^ , /-;V-2--f;l/]lfy^yli§ (2 9 2 mg) > 
3-757-N-^y^;H7X75F ( 8 6 0 m g ) St. X$ MW.^ M i~ F 'J ? i (3 1 
9 mg) 4DMF ( 4 . 0 mL) K M $ *t > 9 0 °C 1? 1 M M W. W b tc ,„ ix IS "S" t P 

?i3i^;L (300 mi) zthnz- u-etm % mm mm7km-y- ku ^ A?j<?tffi ( 5 0 ni) + ?j< ( 

5 0 mL) OW-eggsBJ-ft^Tk ( 3 0 mL) V\ f il^fc^KSit h 'J <7 AT'^ii 

&x^;t/ : ^ ^ 7 -;V=4 : 1) fISL, :>t ^/-;V-Bixf ;l/^5»g H B H ^fTV^I 
IBft-&^2 9 1 mg (W6 0%) ^^Ifegit LTf fc„ 

mp 178-180°C. 1 H-NMR (300 MHz , Me 2 S0-d 6 ) 5 4.25 (2H, d, J = 5.1 Hz), 4.45 (2H, 
d, J = 6.0 Hz), 6.16 (1H, t , J = 5.4 Hz), 6.80-6.83 (1H, m) , 7.07 (1H, d, J - 7. 
5 Hz), 7.13-7.35 (8H, m) , 7.83 (2H, dd, J = 4.7, 1.7 Hz), 8.61 (2H, dd, J = 4.7, 
1.4 Hz), 8.85 (1H, t, J = 6.3 Hz), 12.80 (1H, s) . Anal. Calcd. for C 23 H 21 N 5 0: C 
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, 72.04; H, 5.52; N , 18.26. Found: C, 71.88; H, 5.54; N , 18.24. 
[0121] 

mm me 1 

4 - ^ a n - N - [ [ 4 - ( 4 - If V S> )V ) -f 5 ^ V - A> - 2 - >( >l> ] ^ JV ] T - U 2/ 

a) 4 - [1 - (F'J7 xxwV* ^ ;V ) -f 5 £~ y - ;l< - 4 --f ;V] t° U > 

4 - (4. 4, 5, 5, -fb7Jtf;V-l, 3, 2-^*^-9- *n5^-2--Y 7l> ) tf 

"Ji^y ( 2 . 0 4 g ) % 4 - a — F - l — (H)7i-*^f*) -f 5 ^ y — ;V ( 4 . 

34 g) Rtf'J VS* U >>A ( 1 6 . 9 g) 4DMF (15 0 iL) fcS#«*, 7^ 
JytilT, 1ST? 3 0 »H«# bfc iS^-fetCT- F h U 7 x )V * X 7 ^ V 10 

5^9^ (0) C l . 15 g ) fcira*.. ilpi^7;V3yiiMT l l otti 9 b#H 

I^Ufco EfSig-&1&*i*ffiTa«[ b, ^iSfciim^^^ ( 4 0 0 mL) Jfc ftj * ?B "& «J * 
7k ( 1 5 0 mL) O V-pfiajftlftffizK (75 mL) T?*£?£b. # « M * 88 7k Qfi & 7" h- U «7 A 1? 

: B£S?:n^;P= 2 : 1 -» # tt :c ^ ;l> ) T-fl UHffiUt-S-W 3 . 1 9 g (iR* 8 3%) 

KfiHfttLTjift. c <d <t& wit c nw±tii is v^fco 

mp 215-220°C. 1 H-MR (300 MHz , CDC1 3 ) S 7.16-7.21 (6H, m) , 7.30 (1H, d , J = 1.2 
Hz), 7.35-7.39 (9H, a), 7.54 (1H, d, J = 1.5 Hz), 7.59 (2H, dd , J = 4.5, 1.5 Hz 
), 8.54 (2H, dd, J = 4.7, 1.4 Hz). Anal. Calcd. for C 28 H 21 N 3 0- 0.25H 2 0: C, 82.73 
; H, 5.53; N, 10.72. Found: C, 82.87; H, 5.55; N, 10.32. 20 

b) 4 - ( 4 - tf V V ;V) -i-(hiJ7i-;^f;H^5?!/-;V-2-A;H7;Vf 
M F 

4-[l-f'J7xx*^f;l/W5i? , /-*)-4->ffl/]l!Ufy ( 5 0 0 m g ) M 
zk T H F (15 mL) K jg M f£ &\ n- WJf f iOA.tltyil* (1. 6 N , 0 . 
8 5 mL) t7/ViVSIIT, - 7 8 °C T* 5 # H *M5" T » T L . 21 # f£l - 7 8tt3 0 
7>HI^Lftc i*DMF (0. 1 5iL) *-7 8 t?ITbs iB^ft* - 7 8 tT? 1 5 

frmmnm, s o »ifr»TSi«TyMLft. zg-g-^fc* oo «d ^Anxi^ggx;^ 

;K15 0 mL) Tf J* W L s W « Ji * ISSl'^iSzk (30 mL) TfiJfe^L. *f h!) * 

: i^^Ji^;V= 2 : 1 ^V) TfWfgb. Ri? x ^ ;V ft* & ff £§ H % fx V jfi IS ft 

#12 6 1 mg (lR*K4 9%)**lfe*g&i:bTf§;fco 

mp 109-113°C. 'H-NMR (300 MHz, CDC1 3 ) S 7.16 (6H, br) , 7.35-7.40 (9H, m) , 7.42 
(1H, s), 7.65 (2H, dd, J = 4.4, 1.7 Hz), 8.60 (2H, dd, J = 4.8, 1.5 Hz), 9.23 (1 
H, s). Anal. Calcd. for C 2 8 H 2 1 N 3 0 • AcOEt : C, 76.32; H, 5.80; N, 8.34. Found: C, 
76.31! H, 5.69; N, 8.31. 

c) [ 4 - ( 4 - tf u v )]/ ) - i - ( h u y x - * f- ;vm s # y- ;v - 2 - ;v] * z j 

-;V 

4- ( 4 - tf U s>';l/) -1- (hU7i-^>tf;l/) ^5^ 1 /-/V-2-*;V#7;Vft 40 
F ( 6 6 2 m g ) * * Z J - ;V (30 mL) E M 2 7k3R{k*!>*^FU^A (60 
mg) £ 0 °C T* in ?g-&t/^^fi7? 2 0 7>iIJ$lfeo KjS^i-a-i®tcr-bhV (2 mL 

?n?hif77^- (Stxf ;I/^»Hxf ;V : ^^/-;V= 1 0 : 1) fllb KM 

;l/fr5SISl%fT^IEft^« 5 5 2 mg ( IR §P 8 3 % ) % & fe £g H £ b T & It „ 
mp 146-148°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 2.92 (1H, br) , 3.67 (2H, s) , 7.15-7.18 
(6H, m), 7.27 (1H, s) , 7.36-7.40 (9H, m) , 7.57 (2H, dd, J = 4.8, 1.8 Hz), 8.53 ( 
2H, dd, J = 4.7, 1.7 Hz) . 



d) 4 - [ 2 - (^on^f ;!/) - l-(fy7xx;^f;l/)>r$^y-;l/-4-Y/V]li 50 
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[4 - ( 4 -if V *Jjiy - l - (h y 7 i ^;V)>f 5 ^ V- ;V - 2 - ^ ;l/ ] ^ ^ / - ;l/ 

(14 6 mg) tsftft-;Ki. o did j&in*., «•&**»»-•?? i mmmnhtco 

m-BtMK h ;H > ( 1 5 mL) iff Til b ft „ C ©Iff * $ 6 1 2 @i D I L 

ffi 13 ffc 1 6 5 mg U£*W) % SfeBft: £ L T # fc 0 -C © % C tl W ± ffl M 

1 H-NMR (300 MHz , Me 2 S0-d 6 ) 8 4.85 (2H, s) , 7.13-7.43 (15H, n) 8.30 (2H, d, J = 
6.9 Hz), 8.47 (1H, s) , 8.80 (2H, d, J = 6.6 Hz). 

e) 4 - ^ n n - N - [ [ 4 - ( 4 - If V & ) . -f 5 & )/— )V - 2 - ;V ] * =f- )V ] 7 =■ V V 10 
4 - [2- (^ a n y ^;V) -l-(h'J7 x - ;V /> ^ ;V ) 5 # V- ;V - 4 - ;V ] if U.s? 
Ss&Jfttt (16 5 nig) 0 4-^nnT — ( 2 2 3 m g ) & tf ^M^M i~ Y U t> A 

(8 8 m g ) ^ DM F (1.0 mL) tS^Jt, 9 0 *C .Tf "1 Bf fai S* J$ L „ E IS ». 

k Rf i^ ;i' ( ioo mD m &m tt m m m m 7k m i- v v v a * m m (2 0 «d , 

7l< ( 2 0 mL) 0VV-eM#ig7k ( 2 0 mL) f l^bs b 'J 7i,t*S 

Sfe&s SI%»BETSSLft.a?t*i"J*y;l/* 9 A * n v h ^9 7^ - (ffSif* 
-»SIxf;V:^V-;P=8 5 : 15) till, 7 - ;l/-f Ixf 5Bgl 
SrfT^gfSfb-g-^j 5 l og(iR*5 l%)4ifti!i:tT#ft. ! 

mp 173-176°C. 1 H-NMR (300 MHz, Me z S0-d 6 ) 5 4.28 (2H, d, J = 5.7 Hz), 6.37 (1H, 
m), 6.65 (2H, d, J.= 8.4 Hz), 7.10 (2H, d,. J = 8.7 Hz), 7.69 (2H, d, J =5.7 Hz) 20 
, 7.80 (IH, s) , 8.48 (2H, d, J = 6.0 Hz), 12.30 (1H, br) . Anal. Calcd. for C 15 H 1 
3CIN4 • 0.1H 2 0: C, 62.87; H, 4.64; N, 19.55. Found: C, 62.85; H, 4.54; N, 19.51. 
[01 2 2 ] 

mmmQ 2 

N — y i? )]/ — 3 — [ [ [ 4 - (4 - tf -f - 2--<;V]^f ;VJ75/]^ 

y7C7 5F 

4 - [2 - (^ n n y ^;l/) - l - (F'J7 x-7P>t ^/U) -f 5 ^V — /P- 4 — OV] fc! U 
^i£il£tM ( 3 4 0 mg) N 3-75/-N-^y-7;HyX7$ F ( 4 8 9 mg) R 
I*" S? z|< B i- b V V L, (18 2 mg) % D M F (3. 0 mL) IzM^^^. 9 0 °C T? 5 0 

^p^«»bfc„ Rmu-^miTimm^^^ (150 mD ^*n^.?i##i^7j< (4 0 mD 30 
i?ia«iftifi7K x 3 0 mD ~effi&L, mmm*M7$<mwii- v u f it^ii> ^ik^mje 

^ y — ;v = 4 : 1 ) T'is u; y * v - ;v - mm.*, ;u*\5 n ^ fx v^Mie ft-a-^ 1 5 

0 mg v (lR$5 4%) ^IfiSfflt L T # fc o 

mp 105-110°C. 1 H-NMR (300 MHz , Me 2 S0-d 6 ) <5 4.34 (2H, d, J = 5.4 Hz), 4.44 (2H, 
d, J =6.3 Hz), 6.35 (1H, t, J =5.7 Hz), 6.79 (1H, d, J = 8.1 Hz), 7.08-7.31 (8 
H, m) , 7.70 (211, d, J = 6.0 Hz), 7.82 (III, d, J = 1.2 Hz), 8.47 (2H, d, J = 6.3 
Hz), 8.85 (1H, t, J = 6.2 Hz), 12.27 (1H, brs) . Anal. Calcd. for C 2 3 H 2 t N 5 0 • MeOH 

• 0.2H 2 0: C, 68.78; H, 6.11; N, 16.71. Found: C, 68.54; H, 6.10; N, 16.93. 

[ 0 1 2 3] 40 

mmm 6 3 

3- — N — [ [ 5 — (4 — tf U ;V ) — 1 H — 1 , 2 , 4 — h U 7 V — ;V - 

3-i;V]^f;v.]7-'jy 

4 - [3 - (^nay^;V) - l H - l , 2, 4 — h V 7 i/^tV- 5 - ;V] tf U V ( 

5 2 0 m g ) & tf 3 - ( * ;V ^ =T ) *J V ( 0 . 9 9 mL) ^ D M F ( 2 . 5 mL) 
fcii-a-^-ar. 9 0 t f 1 If i U fc o SiS S ^ Hi {C 1 1 X ^ ;V ( 3 0 0 mL)^An^?g 

-&ti^gSfpK^7j<*^- h y A?]<?t?t (75 mD T'liL, ^ s. k ^ 41 « ^ m m ft ^Tk 

(5 0 mL) T?m& LM7kWLWli- h V t> ,it*Klt, ^«^MffiT@*b7c 0 ^S^->y 
Ay;P*7i?DYh^77^ (W^3i^;V^W^ai^;V:y^y — ;V=10 : l) t? 
WML. ^^x^;V-5>Vvyn tf;Vai-^;V^e,S^ B B H ^ff ^SfBfb-a-tJ 5 1 8 mg 50 
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(|R*6 5%) *m&ffiik t LTfffCo 
mp 121-122°C. 1 H-NMR (300 MHz , CD 3 OD) 6 2.38 (3H, s) , 4.54 (2H, s) , 6.43 (1H, d 
dd, J = 8.0. 2.0, 1.3 Hz), 6.55-6.59 (2H, m), 7.03 (1H, t, J = 8.1 Hz), 8.03 (2H 
, dd, J = 4.7, 1.7 Hz), 8.63 (2H, dd, J = 4.4, 1.7 Hz). Anal. Calcd. for C 1S H 1S N 
5 S: C, 60.58; H, 5.08; N, 23.55. Found: C, 60.55; H, 5.03; N, 23.55. 

[0124] 

mmm 6 4 

3 - ( > v> /V :t * ^ ) - N - [ [ 5 - [ 3 - (t HB*J/^f If y V — 4 f /V ] — 

1 H - 1 , 2 , 4 - F U T V — As - 3 - -T )\s ] * f- )\> ] T — U > 

a) 3 , 4- tf y > S> * ;l/ * > & i> * ^ ;P 

3,4-tf U S? > 5? * (50 g)^^^7-;K300 mL) Kin* fciSjRKl 12Ntg^ (100 mL 

I^ft^i6Hniii}lIj|l^o ii^IffTSS LiSaEJCTkCioo nD&iin*.. 
*?&TT? IN* h 'J 9 AzJ<?gM;ta;Ull§-t><DpH=10£ L Tcm # n n A (300 mL) 

*ET-«*l>«Kfl:^*38.o gOK * 65%) *Jt ft LTSfc. 

'H NMR (200 MHz, GDC1 3 ) 5 3.95 (6H, s) , 7.51 (1H, dd, J = 5.2, 0.8 Hz), 8.84 (1 
H, d, J = 5.2 Hz), 9.07 (1H, d, J = 0.8 Hz). 

b) 3,4- tf y 5> V S> * # 7 — As 

3,4-tf y s;yj;*^*yts;^ ^;M2o.o g)tt^$ /-/K200 bD^js^ bfc^^to°c 

T?*KSfb* Vm-T b 'J A (6.8 g)£Sn*., 0°C 7M5# IffljlS* L fco il-g-«lEOiC?*<t* 

;v^>>a(io.o g)^iu^. muK*> e hfttit zimmmwisrco mm^mmTm^v, a 

SK7kC50 mL), O V> 7? H Sii i?(8 . 8 g) * fin it , *: 90°C T? 20# W L fc o ^fc/jScbfc 

«IS*itW[Lilffl[fcl2Ntfi»(42.1 mD^inx., S-&»*90X:Tf30»|iBai*Lfco 
JET^ScL, SS*^ * V3£g|tf n V h tf"^ 7 - (D0WEX 50WX8-100)7? il L , ffi8Bfl: 
£-«&12.1 g (IR2*85%) SaftHltLTSft. 

*H NMR (200 MHz, Me 2 S0-d 6 ) 5 4.52 (2H, s) , 4.61 (2H, s) , 5.26 (1H, br) , 5.37 (1 
H, br), 7.43 (1H, d, J = 4.6 Hz), 8.45 (1H, s) , 8.46 (1H, d, J = 4.6 Hz). 

c) 4-(tert-tf ^/V i? * f- As i/ 'J As * * 5/ ) * V V V * # J — As * £ Tf 3-(tert- 

-r=fjvz/*^ji~yv)i*3tzs)*?- -4- tf y v > ^ tf. y - As 

3,4-tf y ^y^^ tf 7 -As (4.87 g) fc: -f 5 tf tf" — /I/ (2 . 76 g)^DMF(50 «L) fc: 85 *J> L 
fc % tert-tf >< ^ 'J )V tf U <y -f F (5.28 g) * 0°C Tf fin X. , *g t; % ?t M. U 7? 16Bf IB 

IffLft. »JSE**ffiTe*b»aEtt:zk(50 mD^inA, ^nn*;VA(50 mL)T?ttffiLfc 
o WiRJl C50 mL)T?«fejt LBS»T^*5/^ Al^git, jt^^MJ±T@* 

Lfc D H%^'J*y;V/!J7A^civh^77^-(SltUI : Sf Hxf ;V)TiS L. 4-(t 
ert-y ^;V^p< U ;V**S/)?« ^;V-3-tf y 5^ ^ ^ y — ;V2.01 g (42*23%) %:M 

felfttLT, «3<fct5 3- (ter t-f f- S? ^ ^ ;V 'J ;V * * 2/ ) ^ f- As -4- If U 5? V * Z J — 
;K).95 g (IR*10%) ^r^-feHfril L T # fc „ 

4- (tert-y ^ ;V ^ ^ 7b 5/ 'J )V * * S/ ) ^ ^ ;V -3- tf >J 5^ > ^ J - ;V 

J H NMR (200 MHz, Me 2 S0-d 6 ) S 0.13 (6H, s) , 0.95 (9H, s) , 3.62 (1H, br) , 4.67 (2 
H, s), 4.84 (2H, s), 7.39 (1H, d, J = 5.2 Hz), 8.43 (1H, s) , 8.49 (1H, d, J = 5. 

2 Hz). 

3- (ter t-y ^ As =f- As ^ V )\s * ^ i/ ) >< f- As-\- \Z\)&2/*#S — As 

l U NMR (200 MHz , Me 2 S0-d 6 ) 5 0.13 (6H, s) , 0.91 (9H, s) , 3.27 (1H, t, J = 4.8 H 
z), 4.73 (2H, d, J = 4.8 Hz), 4.78 (2H, s) , 7.36 (1H, d, J = 5.2 Hz), 8.50 (1H, 
s), 8.56 (1H, d, J = 5.2 Hz). 

d) 3- (tert-y ^ As * As is V As He i/ ) * f- As -4- tf V 1/ fs As & ^ i/ T As =f t: F 
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M.ik* 3r V V )V (0.8 ■■!,)* & # n a ^ * V (15 ■L):fcTHF.(15. mL) K *a x. » % * - 78°C 

b % 5* ^ f ;V X ;V * + ~> F ( 1 . 36 mL) £ 5? ^ n a £ V (5 mL) ffi L fc jg it £ M T 
b, M ttmit - 78°C T? 1 0# IM » b fc 0 S^*fc3-(tert-^^;l/^^ ;V U ;P * ^ ) 
* ;V -4- t£ U ^ V ^ # / - ;K2 . 03 g)%5?^oo^^ V(5 mL) it s&» L 7c ^ ^ M T b 
. - 78°C-e30^F^«^ Lfco K'J if;l>75>(5.6 ml.,) - 7 8 °C in * 

, rl^M^^^io^Mifi^ jg^^ME"FS* Lfc 0 MfcTkOSO mD^riD^SlF^Ji 
^ ;K50 5 mL) T* m m b # $t S ^ IS fn ft ig 7 J< (50 mL) T? ?ft ^ b Sit gg V ^ * S> * A ± 1? 

f;P)Tf*8L, BIB.ffc-&<to2.oi g (SIfi) «ftfi$H*£: bTt#fc 0 

1 H NMR (200MHz, CDC1 3 ) 5 0.13 (6H, s) , 0.94 (9H, s) , 5.12 (2H, s) , 7.65 (1H, d 10 
, J =5.2 Hz), 8.82 (1H, d , J =5.2 Hz), 8.99 (lH.s), 10.30 (1H, s) . 



e) 3-Ctert-7$-)X,& * =f- )V z/ U ;l/ * 5" ) ;* ^-;l/-4-tJ U 5? V * ;V tf? — h U 

3- (tert-y ^ ;V ^ 7l> ■'$/ U ;F * * is ) ^ )V -4-tf U ;S? > * 7V * 4=- > T ;F t: F (2 .51 g) 
& r -fe > - h'J ;V (20 mL) *g b fc m m K . t Fo + f*75y (833 mg) £ 1 N 7k ft 

{b ^ K'j <> (i2 "iL)fc»4i» b jgjs&gja-ei&T b, m-ermztmu-e mm.w . 
b rex m mmy m & vmmiz 7k (5 bd*mi n * a a (50 mDtani bfc Q w 

fc o f# '5 titers* 5? * n n * # zs (25 mL) ic S *» b ■* ;V ^ — ;V ^>f 5 ^ V — ;V (2 . 43 g) 

^m^. m^m^imrsi}ummm.hrc 0 si^setss b^Jtfczkcso i«l)«d^.^ ». 20 

gg X ^ ;P (50 ml) -T? ft m b fc „ A * m m ft 7k (50 mL) T? ?5fe b H V ^ * S/ •> A ± Tf. 

^ Mb I; M£r MJET g * b o ^ ^ * : s/ V 7J -y ;v ■* v A ^ a v h if •=> .7. f - mmm 
ft^xf;W'N^^> = i:2)-i?ilL, «IB<k-&«l2.01 g (IK*81%) ^^Sfilft t LT 

'H NMR (200 MHz, CDC1 3 ) <5 0.17 (6H, s) , 0.96 (9H, s) , 4.93 (2H, s) , 7.48 (lH. d 
, J = 5.0 Hz), 8.70 (1H, d, J = 5.0 Hz), 8.92 (1H, s) . 

f) 3 — + — N — [ [ 5 — [ 3 — (tFD*i')tf;V) \£. V V 1/ - 4 — )\> 
] — 1 H — 1 , 2 , 4 - h V TV - )V - 3 - ^;V]7-'J ^ 

3 - [ ( tert— ~r f- ;V ^ ^ ^ ;v s/ U ;V 4- ^ 5/ ) ^ ^ ;V ] - 4 - b° u i>~ ^ * ;l/ * s- b V ;v ( 5 30 

0 5 m g ) *5 cfc XS 2 - [ [ 3 - 7i-/H 75/] 7thtF7 5^ 

F ( 5 5 2 m g ) 7 - ;l/ ( 3 0 mL) K JB ffi * . 7k« <fc ^ K U ^ A ( 40 m g 

) ^in^-x iB^i.r9'0tt 2 4^1111 Ufc. vKtl^^^SSTlibv* (10 0 
mL) &iD* l'*ft'*»*«^T-*5ftlV*tll, : '-*.&ite*ftK.BI*'iE^ i h U-'-*A"*** (3 
0 mL) * in A fed .JB*W«»«x^-;V ( 3 0 0 mL) T?lfttB -U'* (75 

mD x*mmh\ Mykmmi- f u ^Attit; »nt*«£ET«-*bfe-6 »**.s/'y 

;V*7i^ovh^77-f - (Mif)HSf|if;V:«;-;V=8 5 : 1 5) T» 
S bv fifif;v-^^Vy'o tf ;vx-f;V* & mm& *ft ^'■BflS'&W 2 1 6 m g ( 
IR^2 7%) 'fc'L'T 

mp 84-91 °C . 'H-NMR (300 MHz, CD 3 0D) (5 4.55 (2H, s) , 4.89 (2H, s) , 5.00 (2H, s), 40 
6.26-6.35 (3H, m) , 7.02 (1H, t, J = 8.3 Hz), 7.25-7.39 (5H, m) , 8.01 (1H, d, J 

= 5.1 Hz), 8.57 (1H, d, J = 5.1 Hz), 8.72 (1H, s) . Anal. Calcd. for C 22 H 2 -,N 5 0 2 • 

0.5H 2 0: C, 66.65; H, 5.59; N, 17.67. Found: C, 66.61; H, 5.48; N, 17.47. 
[012 5 ] 

IM6 5 

3 - (^ f;l/X;l/*-;V) — N — [[5 - ( 4 - tf V - 1 H — 1 , 2 , 4 - F U T V 

3- (^^;F^*) -N-[[5- (4-E'Ji/';V) -1H-1. 2, 4-F'J7V-;V- 
3-^;H)!f^]7-'J:> ( 2 8 8 m g ) 43 J; XfM 3^Sit K'J "7 I* (4 14 mg) 
^7«?/-)V-THF-* (4 : 1 : Is 1 2 mL) Kil^Sti 9 0X1? 1 WHl^tfc 50 
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□ va* MEET. ii*^> >j a y ;v a 7 a ^ n y h ^"7 7 ^ - mm=^^ 

;V^@^^x^;V:/^/-;l/=3 : 1) T*I1L> J p. (c fnf n^Bixf - V 
7u e;U-f ;l/T?M»*fr v»«12fl:*W 6 8 . 4 mg (iR*2l%) fell St 

mp 178-182°C. 1 H-NMR (300 MHz , CD 3 0D) <5 3.04 (3H, s) , 4.62 (2H, s) , 6.95 (1H, d 
dd, J = 8.0, 2.1, 1.1 Hz), 7.19-7.23 (2H, m) , 7.36 (1H, t, J = 8.0 Hz), 8.03 (2H 
, dd, J = 4.7, 1.7 Hz), 8.64 (2H, d, J = 4.5 Hz). Anal. Calcd. for C, 5 H 15 N 5 0 2 S: 
C, 54.70; H, 4.59! N, 21.26. Found: C, 54.32; H, 4.93! N, 21.27. 
[0 1 2 6] 

m m m 6 6 

3 - ( y i- )V X Jls y -r - ;P ) — N — [ [ 5 — ( 4 - \L V ;V) — 1 H — 1 , 2 , 4 — h V T 
)/—)V-3-^}V\y^)l~lT — V^ 

3 - ( y f- )\s f- * ) — N — [ [ 5 — ( 4 - t£ U ^ ) - 1 H - 1 , 2, 4 - h >J T !/ — ;1/ - 
3 - ;V ] * f- )V ] r - U > (2 8 8mg) ^±tfl3<>i®t h 'J ^ A (4 1 4 m g ) «r 
y Z y — ;V-THF-7k (4 : 1 : 1 „ 1 2 iL) K M £ , 9 0 1 UB«ff b*. 
KM-g-MMET. zSSi b s mmZisV AWA7A?DYh^77^ (@£l§x^;I, 
-> P 8? ^ ;V : y $ y —71/ = 3 : 1 ) Tf ffl S b „ ■ 'W g? x ^ ;l/ - ^ -f V 7 n t? ;l< x - x ;V 

zn^sktzft^mmik'&m 1 19 m g ck*3 9%) ttm&ifem^^ti^nnrco 

mp 178-181°C. 1 H-NMR (300 MHz, CD 3 0D) o" 2.73 (3H, s) , 4.62 (2H, s) , 6.83 (1H, d 
dd, J = 8.3, 2.7, 0.9 Hz), 6.91-6.94 (1H, m) , 7.00 (1H, t, J = 2.1 Hz), 7.32 (1H 
, t, J = 7.8 Hz), 8.03 (2H, dd, J = 4.7, 1.7 Hz), 8.63 (2H, d, J = 6.0 Hz). Anal 
. Calcd. for C, 5 H, 5 N 5 OS • 0 . 1H 2 0 : C, 57.16; H, 4.86; N, 22.22. Found: C, 56.99; H 
, 5.06; N, 22.28. 
[0127] 
IS16 7 

4-^no-N-[[5-[3 - (tFn^i'^f/l/) tf U >>" - 4 - ;V ] - 1 H - 1 , 2 
, 4 - r- 'J T ;P - 3 - 4 )V ] * =F )V ] T =- V > 

3 - [ ( ter t - ^ ^ ;P y- JV is U l\> * 4=- 5/ ) y f- JV ] - 4 - tf V 5? > # JV # — h- V Jl> (3 
77 mg) 33 =fc 2 - [(4-^an7^x;V) 757] 7irhtF7>*F (303 m 
g ) * X ^ y - ;1/ (30 mL) iC ?I S % 7j< * ft F 'J <7 A (6 1 m g ) * in *. , 21 
ft* 9 0 °CT- 2 2 Bf ^3*3$ b fc 0 KJES?l-&#I^MJETii» b, 7k ( 7 5 mL) * in X. 1 % 
5ltt»*)8v^T4iaLftft, t&fnJ^TkgiT" F U * AzkiBSE (20 m L) * im * « m 
-g-ft^fF-^x^V (3 0 0 mL, 5 0 mL) tifflL, S.SfcWttiJlfcflSftrifc** (50 m 

l) Tgfcjtb. h y * &T?fe*«. iti^iETSibfco »ii*S'y*y;i' 

fj 9 A * a v h ^9 7 -f .— (ftlxf;W|ftxf;l/ : ^^/-;V = 1 0 : 1^8 5 : 1 

5 ) Tfflt m b, s?iif;v* e. nmmztn^mmit'&M 1 9 3 mg (iK^4o%)^is 

mm^mt LTflfeo 

mp U2-117°C. 1 H-NMR (300 MHz, CD 3 0D) <5 4.56 (2H, s) , 4.90 (2H, s) , 6.64 (2H, d 
d, J = 6.6, 2.1 Hz), 7.09 (2H, dd, J = 6.6, 2.1 Hz), 8.00 (1H, d, J = 5.4 Hz), 8 
.57 (1H, d, J = 5.4 Hz), 8.72 (1H, s) . Anal. Calcd. for C 15 H 14 C1N 5 0- 1.2H 2 0: C, 
53.40; H, 4.90; N, 20.76. Found: C, 53.05; H, 4.60; N, 20.59. 
[0128] 

mmm 6 8 

N - ^ > i? )V - 3 - [ [ [ 5 - [ 3 - ( t F n * is y =f- )V ) t°iJi> , y-4-Y;V]-iH-i 
, 2, 4 — r- y T y — — 3 T ;H757]'<>X75 F 

3 - [ ( tert- f =9- )l> ^ f- )V S/ V ;V ^ 4 1 5^ ) ^ f ;!/ ] - 4 - If 'J ^ y A ;V $ - h 'J ;V (8 
3 0 m g ) *5 J; tf N - ^ ^ 5? ;V - 3 - [ [ ( t: F 5 5>V * ;V # — ;l> ) ^ ;l> ] 757]^ 
yX75 F (665 mg) ^x^y-;V (40 mL) 7j<*fb7" h y »> A (8 

9 m g) fciniU 9 0 1CT? 2 1 . 5 «f BB « J* L o W * «E T »» b 

% 7j< ( 5 o mD ^imfL i mm^m^m^r^mLrcm. »metwt^m-r h v v&ykmm 



(73) 



JP 2007-223901 A 2007.9.6 



(2 0 mL) %htix.fc 0 g^ft^Sllf ;l/ ( 3 0 0 iL, 1 0 0 mL) - : T? Jft tB L > 2 6 

k m m m^mm-k i*oo »d t? *§* l ; &n a > v v l. t? e k m ;■ ii^me 

TSibfcc ««*x* 7-;l>fr 5S*8S*fr V, jg SB <fc ■& W 7 0 6 mg ?lfig|!; L 

Tttfco * a k:s«**£et»«i mm*~y U *9)Viz 9 1± Z O V b - (»» 

^ * / - )l> = 4 : 1 ) T'llLv 7 ^7-7P-»f if ;V*SSi 
■ *frV», gflBfc&tt (43 mg) *.fcfe*S* : fcl/.X#fc (^tt> 7 4 9 m g . ft* 8 

1 %) „ ; : 

mp 194-195°C . *H-NMR (300 MHz, Me 2 S0-d 6 ) S 4.44 (2H, d, J = 6.0 Hz), 4.51 (2H, 
d, J = 5.7 Hz), 4.88 (2H, s) , 6.50 (1H, t, J = 6.0 Hz), 6 . 78-6 . 81 (1H, m) , 7 . 10- 
7.33 (8H, m), 7.89 (1H, d, J = 4.8 Hz), 8.57 (1H, d, J = 5.4 Hz), 8.80 (1H, s) , 
8.86 (1H, t, J = 6.0 Hz). Anal. Calcd. for C 23 H 22 N 6 0 2 -0.25H 2 0: C, 65.94; H, 5.4 
l; N, 20.06. Found: C, 65.86; H, 5.42; N, 19.76. 
[0 1 2 9] 

m m m 6 9 

N--"< V S>7V - 3 - [[[5 - (4— fc£ V *J /V ) — 1 H — 1 , 2 , 4 - h V TV* — 7l> - 3 — 7 



a) N-^y^-3-757-4 - (^F * > * /V jJ5 X 71/ ) ^yX7 5 H 

3- 75Z-4 - (jth*^*;«-;V) SSfi (8. oo g) , ^y^;V7 = y ( 

4. 9 mL) V WS C (9. 4 3 g )• R.tf 1 - t± FD*y - 1 H-^V^/h 'J7V"- ;U— 
7kfD%l (0.6 3 g) IDMI (1 2 0 mL) ; fc ! »# £ ■* > M fi T? 1 5 . 5 B# fS W W L fc 
o K JS % It IE ft ;V ( 1 0 0 0 mL) An X M & %B 7k ( 5 0 0 mL. 2 X 3 0 0 m 
L) T'^l, 2 5 fcW«»*«S5Blft*7jC (7 5 mL) T?»fe#L. M^kM^ h V <> h. ^ « 
'Jim. M^MJETSSc L fc 0 ?8it*gf»j:^;l/*»5ff *SII*fT^jBIB<b-&W 9 . 8 9 
g (IK^8 5%) ^^IfeglhLTf fco 

mp 136-138°C . 1 H-NMR (300 MHz , CDC1 3 ) 8 3.88 (3H, s) , 4.63 (2H, d, J = 5.4 Hz), 
5.84 (2H, brs), 6.36 (1H, br) , 6.90 (1H, dd, J = 8.4, 1.8 Hz), 7.15 (III, d, J = 
1.8 Hz), 7.32-7.37 (5H, m) , 7.89 (1H, d, J = 8.4 Hz). Anal. Calcd. for C 16 H 16 N 2 

0 3 : C, 67.59; H, 5.67; N, 9.85. Found: C, 67.52; H, 5.80; N, 9.63. 

b) N ■■y&A'- 3 - [[[5 - (4 - M V - 1 H - 1 , 2 , 4 - K V T 7-/V- 3 
- 7 ;V] * f- ;V] T 57 ] - 2 - ( ;* b 5/ )l> m=- ;P) X7 5 F 

4- [3- (■> ri ci 7 f ;V) - 1 H - 1 , 2 , 4 - r- V 7 7— ;l>- 5 - 7 /V ] tf 1) > ( 

3 9 7 mg) fej:tj : N-^y^;V-3-75y-4- (^*y*;H^) ^yX7 
5F (1. 7 4 g) £ D M F (3.0 mL) ic ?1 £ s 9 0 °C T? 1 m BS M W L = JxlS 
«^»-fc»«x-^-.;l/ ( 3 0 0 mL) ^. . ««! MM KM -T -h-U-^A*** (7 

5 mL) r-m^ LV S 6 fc*a« ^flSifiJ Attlzk ( 5 0 mL) Tf *t-*lttt^ K A 

ft#*'2 0. 0 mg (IR^2%) SgStSgitLTf ft, 

mp 214-219°C (dec). 1 H-NMR (300 MHz, CD 3 0D) 5 3.90 (3H, s) , 4.52 (2H, s) , 4.78 
(2H, s), 7.09 (1H, dd, J = 8.1, 1.5 Hz), 7.18-7.30 (6H, m) , 8.00 (1H, d, J = 8. 

4 Hz), 8.01 (2H, d, J = 6.0 Hz), 8.63 (211, d, J = 5.7 Hz). Anal. Calcd. for C 24 H 
22 N 6 0 3 • 1/3H 2 0: C, 64.27; H, 5.09; N, 18.74. Found: C, 64.07; H, 4.83; N, 18.41. 

[0 1 3 0] 

mmn7 o 

4-*un-N-[[5 - C 4 - K U S7;l/) -1, 3, 4-*^'!7-^7 r 7-;P-2-7;l/] 

* ^ >v ] r - v y 
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a) 4 - (1 H-fb7 , /-;V-5-'f;V) IfUfV 

4 - i/ r ; tf u 5> > ( 8 . oo g ) % ryfttbU^A ( 6 . 49 g ) is ^ zfm.it 7 y 

=E - V A ( 5 . 3 4 g) SDMFtS^**, 1 5 0tt*6 Oiilfftfeo EfSS^ 
»^lfifE?^JPL, zfc (2 0 0 mL) ^Sfii*, »fi&*;ta*.Tig-&iai©pH*2fc 
LfcSfe, «-&Wfc?friKJ*T?»{l£-£fco *frffl LfclSJI^MLxi^ 7-;P--7j< (l : l) 
T?ifci£L«£««, MIB-fb-a % 3 . 84 g (IR* 3 4 %) ^IfeSit ITffto 
'H-NMR (300 MHz , Me 2 S0-d 6 ) 5 8.03 (2H, dd, J = 4.4, 1.7 Hz), 8.84 (2H, dd, J = 
4.5, 1.5 Hz). Anal. Calcd. for C 6 H 5 N 5 : C, 48.98; H, 3.43; N, 47.60. Found: C, 48 
.78; H, 3.71; N, 47.53. 

b) 5- ( 4 - U 5>/lO - 1 , 3, 4 - t^ti?7^^;V- 2 - ■;& ;V-4? ^ x. ;!/ 

4 - (lH-fh7V- ;P - 5 - ;V ) If V V Z/ (2. 09 g) ^b;l/X> (140 mL 

) K m m £ ■£ , Jnoyyt + e/^ixf /l/ ( l . 9 «L) fc J; 2 , 4 , 6 - n y 5? > 
(2. 3 bL) %Jq^, 1 2 Ott 1 eni^LfCo SlSg^ftfcWixf ;V ( 

3 0 0 mL) *Jra*iB-&ft*«fflK»**^.MJ*A2kiBiR (1 5 0 mL) T? m W L , * & 

(5 0 mL) tiiLiTkBSSthUfATlgil, jS«ft«ET 
®*Lfco il^i"J>!iy;l/A7Ai'DYb^77-f- (-x^D->':f^^x^;V=4 : 1 

-> i ; 3 ) l. wm^nvfr b mmM>*ff ^mmit^m 8 2 8 m g (nx* 2 7 % 

) t LTt#rc„ 

mp 87-88°C . 'H-NMR (300 MHz, CDC1 3 ) 8 1.50 (3H, t, J = 7.2 Hz), 4.58 (2H, q. J 
= 7.1 Hz). 8.02 (2H, dd, J = 4.4, 1.7 Hz), 8.88 (2H, dd, J = 4.4, 1.7 Hz). Anal. 

Calcd. for C 10 H 9 N 3 0 3 : G, 54.79; H, 4.14; N, 19.17. Found: C, 54.92; H, 4.03; N, 

19.02. 

c) [ 5 - ( 4 - tf U *J Jl> ) - 1 . 3 , 4 - * 3=- D- 5? 7 S S — - 2 . - -f ;V ] ^ $ 7 — ;V 

5 - ( 4 - tf U *J )V ) - 1 , 3 , 4-*tt>'7V'-/l'-2-*;V#y|lf;b (503 
mg) ^ ^ 7 — ;P (2 5 mL) m » # S 7k jfHfc * *7 fg h- >J A (8 7 mg) O 

VTfSffc* 71/ i"> A ( 1 2 7 mg) ©x^ / -/Vil (10 mL) % 0 °C T*tn X > 
**?&f*»T? 1 6 . 5 Bf Lfco ElSfi^»*«JET»«.L. ISffift&zk ( 3 0 mL) 

45«fcOF^atD7]<^:ilI^.?g-a-tl ; &B^^x^;l/ (3 0 0 mL) Ol^^nnJ^i (3X7 5 
mL) T? jft fflt, fc „ WM^tf-^ i7j(Sith'J^AT-gfI, H^iffTSiL/to 

0 : 1 ) ?»8L, I ^ 7t/ SI! SSJI&fT ^Mfc-fr* 3 1 5 mg (IR*7 7%) 

mp 150-152°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) S 4.76 (2H, d, J = 6.3 Hz), 6.02 (1H, 
t, J = 6.3 Hz), 7.94 (2H, dd, J = 4.4, 1.7 Hz), 8.85 (2H, dd, J = 4.4, 1.7 Hz). 
Anal. Calcd. for C 8 H 7 N 3 0 2 : C, 54.24; H, 3.98; N, 23.72. Found: C, 54.08; H, 3.94 
; N, 23.67. 

d) 4 -[2- (i'on^f/V) -1, 3, 4 -**W7V-)V- 5 ->Trt/] tf V *J is m 

mm. 

[ 5 - ( 4 - tf y ^;V) - l , 3 , 4-t*iJ-^7v*-/P-2-^;v]7{^/-;i/ (127 

mg) £ i£ {b ^ * xi ;V (1. 4 mL) * in * » I^ft^ISf 1 . 5©ffll#bfcc KJS 
I^t^IETIIl, lSth;l/xy (15 mL) £ in x. fc rU-a^^MEETiSSS L 
/to C OfftftfcBfilR t> iS L3SilE*<£«»s SIHfb-g-t/ 1 4 1 mg 3r«fe@ 
fti: btflfco t <Dfb S § c it * < 3fc©EJ£fc:fl3 

1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 5.20 (2H, s) , 8.08 (2H, dd, J = 4.7, 1.7 Hz), 8.92 
(2H, dd, J = 4.7, 1.7 Hz). 

e) 4-*nn-N-[[5 - (4. -tf'J^;V) -1, 3, 4 -**W7 *S — fc- 2 - 
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;1/ ] 7 t )V ] T — U > 

4 - [2 - (? n n ^ ^/V) - 1 , 3, 4 - X* 5* rr y- ;V - 5 - /V] t? U S> >JS|fetfS 
(12 1 m g ) % 4 - £ n n 7*x y V ( 3 9 6 m g ) $5 J; tfKi** ^ > U ^ A ( 1 5 
6 mg) ^rDMF (1. 2 mL) )g £ , 9 O'CT'2. 5 B# HO 31 J$ L 7c „ K ?I ft 
tffiUxf ;1/ (10 0 nil) *4P*«-&»** : C 5 0 " iL) f^lU * & IE W « A ffl fP 

(3 0 mL) T'ililt, »E7J<^^^- h 'J t> it^il, M^MJETS* bfc 0 
l«S"J*^*5i*nvhir57-f - (-\^D-^:W^x^;V=3 : 1 -> Higx to> 
) -emiSL, Sixf ;V-^^vyae;Vx-f;i/A^seS*ff^IEft^ft 1 0 6 :i 
mg (IK^ 6 0 %) ^iSfeSSiII t LXmtco 

mp 172-174°C . 1 H-NMR (300 MHz , CDC 1 3 ) S 4.38 (1H, t , J = 6.6 Hz), 4.67 (2H, d, 10 
J =6.6 Hz), 6.67-6.72 (2H, m) , 7.15-7.20 (2H, m) , 7.87 (2H, dd, J = 4.7, 1.7 Hz 
), 8.82 (2H, d, J = 6.0 Hz). Anal. Calcd. for C 14 H 1X C1N 4 0: C, 58.65; H, 3.87; N, 

19.54. Found: C, 58.51; H, 4.08; N, 19.46. 

[0 13 1 ] 

mmmi 1 

N— * -y 5? )\> - 3 - [[ [ 5 - ( 4 - tf y 5^/1/) - 1 , 3 , 4-* + *^7V'-/l'-2-^ 

4 - [2 — n n ^ t;V) - l, 3, 4 - * * V S> 7 >/- ;V- 5 - ;V] if V V 
(1 4 1 mg) . 3-7$/-N-^>y;V^yX7;F ( 4 8 7 m g ) *5 £ Xf M H 7k 
tt ^ 'J * A (18 1 m g) £ D M F ( 1 . 5 mL) te«>&£-*\ 9 0 °C T? 2 . 5 ^HI 20 
J$ L fc„ KfSS-a-^tei^^X^/l/ (15 0 mL) (50 mL) Tiib, 

* 6 ( 3 0 mL) h 'J t> At'Sit. 58j«£< 

MJETSS L ft. SI^->'JA^r;^7A^n-7h^77^ - ( 3p -y V : M x ^ ;k = 

3 : 1 ->»«x^;V) t-llL, ffi Wl x ^ >V 6 S & H ! ft fr ^ JB IB % 1 5 8 mg ( 
iR*5-7%) &&&$Sg L Tfffco 

mp 168-170°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 4.54 (1H, t, J = 6.3 Hz), 4.64 (2H, d, 
J = 5.7 Hz) , 4.74 (2H, d, J = 6.6 Hz) , 6.39 (1H, m) , 6.89 (1H , dd , J = 8 . 3 , 2.6 
Hz) , 7.10 (1H, t, J = 7.8 Hz) , 7.23-7.36 (7H, m) , 7.88 (211, dd, J = 4.5, 1.5 Hz 
) , 8.80 (2H, dd, J =4.5, 1.5 Hz). Anal. Calcd. for C 22 Hi 9 N 5 0 2 • 0.1H 2 0: C, 68.24 
; H. 5.00; N, 18.09. Found: C, 68.00; H , 5.03; N, 17.73. 30 
[0 13 2] 

mmm i z 

4 - 5 a a -N- [[4-(4-e y S?;lO tf D-/P-2— f ;V] 7 =f-)V\7 x y y 

a) 4- (4- tf y 5> ;V ) tf p — ;V -2-* ;l> 7^ ;V x t F 

4-(tf n-;l/-3— T ;l/)fc! V &y (1.45 g) © T -t? h x K V )V ( 30 mL) mmiC ? u u * <?■ 

pyj'^f/w s-^A^n u f (3.2 g ) ^«>o < *) MX. rem, smrsMmmffi. l fc Q s 
i^7i<-e^?t. «it b y ^ A-e.*g«ft«, *'-eet»*'*«'*-l-\- #6-n-fc--ats-»*^ * y— 

;l/-x— * V WtiBM, LMfBib-a-^1^800 mg (lK^46%) ft „ 40 
1 H-NMR (300 MHz, Me 2 S0-d 6 ) 6 7.56-7.65 (3H, m) , 7.96 (1H, s) , 8.48 (2H, d, J = 
4.5 Hz), 9.55 (III, s). : 

b) 4 - ^ n n -N- [[4-(4-t° y tf n — /P-2-- T ;V]>tf;H7- l J v 

4- (If y 2^>--4— f D— fr/%)Vy £ \Z F (172 mg) O^^— * ? 7 —■ )V (0.5 mL 

-10 mL) rI-&?t ?TK4c 4-<7 n n T x y V (153 mg) % hu lOftm M W V Tc 0 eot l 'J T -fe 

h^Tki^-^t^MJ^i (633 mg) ^m^mu-ezmmmwhrcm, Rmmttrnm 

Kx^;V^-&IS'tS»-*^^«IB'fl:-****lt-fe«l»'t'L' < t55 mg (IR*19%) #fc 0 50 
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mp 165. 5-167. 0°C 

1 H-NMR (300 MHz , Me 2 S0-d 6 ) S 4.15 (2H, s) , 6.14 (1H, br s) , 6.55 (1H, s) , 6.62- 
6.69 (2H. ■). 7.04-7.12 (2H, ■) , 7.50-7.70 (3H, m) , 8.45 (2H, br s) , 11.34 (1H, 
s). 

Anal. Calcd. For C 16 Hi 4 N 3 Cl • l/2H 2 0: C, 65.64; H, 5.16; N, 14.35. Found: C, 65.3 
5; H, 4.77; N, 14.00. 

[0 1 3 3] 
1117 3 

N-^ y v ? ;l/-3-[[[4-(4-tf u tf n — ;l/-2--f ;b] ^ ^;l/].T 5 S 1* z/XT 5 F 

4-(4-tf U S^lOtfn — ;l/-2-A*^;Pf t F (57 mg) CDffl^-y^/ — /V (0.25 mL-5 mL 10 

) I#iI(i:3-75/-M-^yy;W>X75P (91 mg) * ill *. 30# L o ' * 

F U r-fe F * ^ * iR ft * * SS F U * A (211 mg) *iD^SSt'15fifii#Lfci, SJS 

MMJETM L fe„ # 5 ftfc^jtfc, 7k, P^x^;P^in^M«i L fcm> IS ft 

o 

mp 184. 0-185. 5°C 

1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 4.26 (2H, s) , 4.44 (2H, d, J = 6.0 Hz), 6.00-6.40 
(1H, br), 6.70 (1H, m) , 6.77-6.83 (1H, m) , 7.07-7.26 (4H, m) , 7.27-7.35 (4H, m) , 

7.90 (1H, dd, J = 2.1, 4.0 Hz), 8.01 (2H, d, J = 6.6 Hz), 8.58 (2H, d, J = 6.6 20 
Hz), 8.90 (1H, t, J = 6.3 Hz), 11.88 (1H, br s) . 

[0 1 34] 
MMM 7 4 

I-^y?;V-3-[[[i-^ ^/P-4-(4-t£ y s>7l/)£ n-;V-2— f f*)7 5/]^>X75 
F 

a) ^;V-4-(4-fcf y 2/ ;V) if n — ;V-2-* )l>^;l f t F 

4-(4-tf y S?;V)fc!n — ;V-2-A;WUf £ F (172 mg) OI.I-y^/l/^/HTSF (3 m 

L) *§?£fc:60%7kiSHk^ F y •> (44 mg) *3K?^"F3toA, *<JDS S3b5J-|HJIJ*b 

fco S)S^^-30°C tCi^ai U S^it^T-fr (156 mg) £ to X. „ 30# ffl T? M S 3: T? & ^ IC 30 

ATKlf, WET»»*e*LjaiBft^1&*JgSfc LT#7cl50 mg (M81%) . 

1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 3.94 (3H, s) , 7.55-7.62 (3H, m) , 7.97 (1H, s) , 8.5 

0 (2H, d, J = 5.7 Hz) , 9.61 (1H, s) . 

b) N-^ >.^;l/-3-[[[i-* y if a-;l/-2— f ;V]^f ;H75;]^>X7 
5 F 

l->< ^ ;P -4-(4- tf y ;P ) tf O — )l> -2- ft )lt f t H (150 mg) CDWB.- * $ S — ( 
0.25mL-10 mL) ilK3-7 5y-My?;l"^X7 5 H (228 mg) fciD * 10# HSU* L 

fco ^of* f y r-t f ^ ^TkiHt* f y *> a (506 m g ) 4ft^ifit2^riWL 40 
rem, fcmmztmmTmwhrco wzntcmmfc, zk. ^^^^;v^in^^# bfc^, # 

*iH^tSft^^7]<-C?^^. iHtbyyAT^IL, MJET?§«%^* L It. # & ft S 
gfc* * y -;l/-iP»x^;l/3^-5S«eS*fT^«8Bfk-& l »J& aefSH i: LT50 mg (IR*1 
6%) #fco 
mp 181 .0-182. 5°C 

1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 3.64 (3H, s) , 4.23 (2H, d, J = 5.1 Hz), 4.44 (2H, 
d, J = 6.0 Hz), 6.13 (1H, t, J = 5.1 Hz), 6.55 (1H, d, J = 2.1 Hz), 6.80-6.84 (1 
H, m), 7.06-7.34 (8H, m) , 7.35-7.41 (2H, m) , 7.43 (1H, d, J = 2.1 Hz), 8.37 (2H, 

d, J - 4.8 Hz), 8.83 (1H, t, J = 6.0 Hz). 
Anal. Calcd. For C 25 H 24 N 4 0: C, 75.73; H, 6.10; N, 14.13. Found: C, 75.36; H, 6.0 50 
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0; N, 13.72. 
[0135] 

mmm i 5 

3 - 1/ 5^;l/ ?■ * ) — N — [ [ 5 — ( 4 - tf y v*;V) — 1 H — 1 , 2 , 4-KU7 V"~ 7l> 

a) 3 - ( 'X V -5? 71/ 3 4- ) r - u > 

3-737ft7i7-;l/ (1.25 g ) ^ 1 0 %zklHt h'U * A JR.S * -Sr. 

„ 3 {fc h ^ 7' 5T- ;!/ 7 r > ^6 - <j7 A (0. 1 8 g) ^ in X \ O^T^y^ /V 7 a ~ F ( 

1. 8 8 g) ©Ml/XVSfjfc (1 0 mL) %tU%., M ^ ^fi 'T? 1 3 B# US M if b fc 0 K 10 
JS il ^ Hi fc H x ;V ( 2 0 0 mL) * in A. fc „ It * ( 5 0 mL) 33 J: tf fi§ Si & * 

(30 mD -egfe^Ls mmm^mykmm-r -> y t> ?g«i%iiEETSSLfco , 

'J * 5i^ O Yh^77 / <- V : Slxf ;V = 3 : 1 

IBfb-a-tl 1 . 6 1 g (IR*7 5%) ^ifee B 0 D cl T # o 

mp 46-48°C . 1 H-NMR (300 MHz , CDC1 3 ) S 3.62 (2H, brs) .. 4 . 10 (2H. s), 6.50 (1H, d 
dd, J = 8.0, 2.3, 1.0 Hz), 6.63 (1H, t, J = 2.0 Hz), 6.71 (1H, ddd, J = 7.7, 1.9 
, 1.0 Hz), 7.04 (1H, t, J =7.8 Hz), 7.21-7.34 (5H, m) . Anal. Calcd. for C 13 H 13 N 
S: C, 72.52; H, 6.09; N, 6.51. Found: C, 72.431 H, 6.07; N, 6.34. 

20 

b) 3 - ( S> ;P 3 * ) — N — [ [ 5 — ( 4 - t£ V *J )\s ) - 1 H - 1 , 2 , 4 - hi) 7 !/ 

— ;i/ - 3 — r 7P ] ^ ] r — y > 

4 - [ 3 - ( * n a * — i H — 1 . 2 , 4 - > V T >/ — ;V — 5 --OH If 'J^v ( 
7 5 0 mg) Stf 3- (^y^^ft) T ^ y > ( 3 . 5 0 g) tDMF (4. 0 mL 

) tcm&'%-'it\ 9 ottM bfco EES^iicffiif ;v c 5 o o mi.) ?tim%. 

„ a -g- m zt m m m m ?j< m -r v y r> a ?j< & ft (100 «d » l . ^ e> fc # mm & mm 

ft**-: ( 5 0 mL) b, *7j<M^ h ^At'ttl, * «EETS * b . 

SE*^-U A^;l/*7A^nv h ^9 7 -f — (-Mr ITS' : ^®ix^/l/ = 2 : 1 ->Slif*: 
-»»Wtt:^-7l/ : «/-;V=20 : 1 ) T? «f « b HI 12 ft -fr «B 6 8 6 mg (IR^S 4 8 %) 
: %fcfe#tt»ttWJtfc LT#fc. 30 
1 H-NMR (300 MHz, CD 3 0D) S 4.04 (2H, s) , 4.51 (2H, s) , 6.49 (1H, ddd, J = 8.3, 2 
.3, 1.1 Hz), 6.60-6.64 (2H, m) , 7.01 (1H, t, J = 8.0 Hz), 7.12-7.27 (5H, m), 8.0 

2 (2H, dd, J = 4.7, 1.7 Hz), 8.62 (2H, dd , J = 4.7, 1.7 Hz). MS (FAB) [M+H] + for 
C 21 H 20 N 5 S, Calcd: 374.1439. Found: 374.1446. - 

[ 0 13 6] 

mmm r 6 

3 - (X yy;VX;V7 'j — 7V) - N - [[ 5 - ( 4 - tf V &jV) — 1 H — 1 , 2 , 4 - h 'J 

r y - ;V - 3 - )V ] >< g-- ;i/ ] r cc y z/ 

3 - (^y->"/Vf*) — N — [ [ 5 — ( 4 - tf y *J jV ) - 1 H - 1 , 2 , 4 - h y T V - )V 

- 3 - )V]7-iJ y ( 4 2 3 mg) feilfla ^llt HJ ( 4 8 5 mg 40 
) ?t * $ / — ;V- T H F ( 4 : 1 : 1 . 1 5 mL) It M & « ^ v 9 0 °C t? T mMMW 
bfc Q RjSS-&WfcStt^^-;V (15 0 mL) %: An ^ s ?S-a-^^7j< (5 0 mL) OV^gg!5ftI 

ti*;(3 o mD T»mm b. wag Hi ^- h v v at^ii, ?ti«^MEETiS^i 

b fc. :, Slit*-^ 'J*y**5'A i {''nvKy57^ ( » IK x ^ ;V ^ff ft x ^ ;V : ^ ^ y - 
;V = l 0 : l ■:-»•' 8 5 : 15) t? IB la bBlxf ;V - ^-f v ^ n tf ;l/x — x ;V *» 6 J5 ^ £ % 
fr^UKffc'&tt 2 3 0 mg (HX*5 2 %) ^ t b T # fc 0 

mp 194-197°C . 1 H-NMR (300 MHz, CD 3 0D) 5 4.09 (2H, s) , 4.53 (2H, s) , 6.74 (1H, d 
, J =7.5 Hz), 6.75 (1H, s) . 6.82 (1H, dd, J = 7.7, 2.0 Hz), 7.00-7.03 (2H, m) , 
7.17-7.26 (4H, m) , 8.02 (2H, d, J = 5.4 Hz), 8.63 (2H, brs). Anal . Calcd . for C 2 
!H 19 N 5 0S • H 2 0: C, 61.90; H, 5.19; N, 47.19. Found: C, 61.74; H, 5.07; N, 16.97. 50 
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[0137] 

m m m 7 7 

3 - (^y^;l/X;V*-;V) — N — [C 5 — ( 4 - tf u s>' ;v ) - l H - l , 2 , 4 - h- V T 
V—iV- 3 — < jV] ^ 3- jviT — V > 

3 - (^yi/'^ft) — N — [ [ 5 — ( 4 - tf U 5? ;l/ ) - 1 H - 1 , 2 , 4-hU7 , /-;l/ 

-3-^;l/]^;H7-'Jy ( 4 2 3 mg) feitflS^ilt HJ^A ( 4 8 5 mg 
) * * * / - )V - T H F - 7k (4 : 1 : 1 % 15 mL) K ?1 * # > 9 0°Cf liMff 
bfc„ K*S?B-& ! fttCfta^^-;l' (15 0 mL) * ftj * , JS-g-ftl** (5 0 mL) 0^7?g&fu 

(3 0 mL) TfjJfe^L. * ttt B * ■ «ft * ft gg h U *7 A T? t£ K & x « £ M ffi T 81 If 
Lft,aiS5"J # ? )l> % 7 I*? h P^y 4 — (Blxf ;V->B»if ^ : y ^ y - 10 
;V = l 0 : 1 -> 8 5 : 1 5 ) "Zffit 1L, M x ^ ;V - 5> -f V :/ n H ;v» x - f & fliig H 

8 9 . 2 mg 9%) 5:ifeiitLTf fc„ 

mp 118-120°C. 1 H-NMR (300 MHz , CD 3 0D) S 4.39 (2H, s) , 4.52 (2H, s) , 6.91-6.96 ( 
3H, m), 7.04-7.08 (2H, m) , 7.16-7.29 (4H, m) , 8.03 (2H, dd, J = 4.7, 1.7 Hz), 8. 
64 (2H, d, J = 5.7 Hz). Anal. Calcd. for C 2 , ^ „ N 5 0 2 S • H 2 0 : C, 59.56; H, 5.00; N , 

16.54. Found: C, 59.95; H, 4.93; H, 16.58. 

[0138] 

mm mi s 

N - -< V & )\> - 3 - [ [[4-^;l/-5-(4-^iJ^)l/)-4H-l, 2, 4 — h V T 

1/ - ;l/ - 3 - 4 ;P ] * 3- >V ] T 5 7 ] ^ v X T 5 F 20 



a) 4 - y ;V — 1 - (4- tf U v 1 /V * ;P jJ? x ;V ) - 3 - ^ * -fe 5 f} lb * V F 

Y V x n ^ ^ g? fc: F <y V F (13. 7 g ) Z: X # 7 — )V ( 2 5 0 mL) CM?t, 
;Vft^ye/7t-h (8. 6 0 g) <Ox#y-/V?g}& (50 mL) &lm%-, a W * 9 
0 °C .7? 4 l«|g|St# L fc 0 SJSiBqitSSJ 7? ?p b , «fJU b-fc«g»*at«l S 
mik-StM 2 0 . 9 g (t$9 9 %) ^ifeSifcttf fc = 

mp 213-215°C . 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 2.88 (3H, d, J = 4.2 Hz), 7.81 (2H, 
dd, J = 4.5, 1.5 Hz), 8.13 (1H, q, J = 3.6 Hz), 8.76 (2H, dd, J = 4.4, 1.7 Hz), 
9.43 (1H, s), 10.64 (1H, s) . Anal. Calcd. for C 8 H 10 N 4 0S: C, 45.70; H, 4.79; N, 2 
6.65. Found: C, 45.69; H, 4.97; N, 26.92. 30 

b) 4-*^/l/-5- ( 4 - t? U /V ) - 4H-1, 2, 4 - h 'J T 1 /-^ - 3 - f t- 
4 - * <f- J]/ - 1 - (4 - fc? U V s1 ;l/ 3& ;V X ;V ) — 3 - tSA/V^^F (10. 2 g ) 

*> .to? i mmmmikmi- h u <> A7j<i§i& (4 8 5 .d 1 2 0 °c-e 2 2 m 

mwLtco BH&m&yu&ntuT 3 e. t & < mm l> 0 °c ^miik (40. 

5 mL) 7? «fr ftl L fc o S-g-WfcMTfJItHi L, «f W b It B H *t M M b f£ jft L .ffc „ SIEUfc-g- 
W9. 2 4 g (iRsfsa 9%.) **Sfe*SII bT#fc 0 

mp 282-287°C . 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 3.60 (3H, s) , 7.77 (2H, dd, J = 4.4, 

1.7 Hz), 8.79 (2H, dd , J = 4.5, 1.8 Hz). Anal. Calcd. for C 8 H 8 N 4 S • 0.1H 2 0: C, 4 40 
9.52; H, 4.26; N, 28.87. Found: C, 49.27; H, 4.13; N, 28.81. 

c) 4 - (4-^f/l/-4H-l, 2, 4 - h U 7 V — )\> - 3 - -f~ JV ) \£ V i? > 
4->tf;!/-5- ( 4 - tf U ^ ;l/ ) - 4 H - 1 , 2 , 4- h!J 7 4 /-/l^-3-f ( 
13. 8 g) fcitf 1 7 %Ii ( 3 8 0 mL) 1 2 0 °C Tf 3 0 ft m M W L fc 
o SJiS?l-a-tl^0 o Ct^^L^:^e.. 7j<^{b*'J^AT?ffl ! aL. ^©pH^l 4 tLfct 
, ^HD*;1/A ( 5 0 0 mL, 6X150 mL) T? ftt] ffi L fc „ tI< ft i& T? IS m b . T H F 

(6X1 50 mL) Ol>t^pn*;H (3X1 50 mL) 7?tt ffi b, * IS B * #f ^ *H * St 

7»MJ&£fT^«eft'&«& 1 0 . 3 g CIR* 9 0 %)£rARfe*£H ITi fc„ 50 



(79) 



JP 2007-223901 A 2007.9.6 



mp 169-171°C. 'H-NMR (300 MHz, CDC1 3 ) S 3.86 (3H, s), 7.66 (2H, dd, J = 4.4, 1. 
7 Hz), 8.26 (1H, s), 8.81 (2H, dd, J = 4.4, 1.7 Hz). Anal. Calcd. for C 8 H 8 N 4 : C, 
59.99; H, 5.03; N, 34.98. Found: C, 59 . 78 ; H , 5 . 05 ;■ N , 34.82. 

d) 4 - ^ f- )V - 5 - - 4 H - 1 , 2 , 4 — h 'J 7!/-lb - 3 - A/H 

4 — (4 - jtf;H4 H - 1 , 2 , "4 - MJ - 3 ->f ;V) 'J i?y ( 2 . 8 6 

g) §T H F ( 2 0 0 iL) tllSt, 7;bd>fIfK n - f & )\> V <f- tf & ( 1 . 

6 M N 1 3 . 4 mL) — 7 8 °C T? 1 0 ^fl* v lt TiST L fco ?Iptt§- 7 8 30^ 
MffbVDMF (2. 5 mL) £ - 7 8 °C Tin v * 2 B# H T gg'xgi L " 10 

-»-»Six^-;l/ : * * 7 = 2 : 1 ) t»»SI L IB SB fl: "ft 2 . 6 8 g (iR*-8 0 %) 
feBf* i* L T#fc 0 

rap 115-116°C. 'H-NMR (300 MHz , CDC 1 3 ) 5 4.08 (3H, s) , 7.66 (2H, dd, J = 4.4, 1. 

7 Hz), 8.87 (2H, dd, J = 4.5, 1.5 Hz), 10.20 (1H, s) . 

e) N - ^ 2/ i? )\> - 3 - [ [ ( 4 - ^ *f- )l> - 5 - ( 4 - \£ V )l> ) - 4 H - 1 , 2 , 4 - 
F U 7 V' - >l> - 3 - -f ;V ) jif*] 7 5/] ^ >X7 5F 

4 - ^ ^ - 5 - ( 4 - U 'J S^;V) — 4 H — 1 , 2 , 4 - F V T V - )V - 3 - * )V # T )V 

r t F ( 3 6 8 rag) (1. 5 mL) 43 «fc ;* # / — ;1/ ( 3 0 mL) 20 

3 — 737 — N — ^ >^ )H>X75 F ( 8 8 5 mg) ^tUXfCo Mt3^%MWk~£ 4 B# 
l!8atj$bv **it : * h U A (14 8 m g ) ^iDiSST 1 3 <l$H9ift*$ bfco E 
)S?S^t)^MffiTiS* Mx^;iv ( 2 0 0 mL) fclmfcS'&WfczK-C 3 0 mL) ovm? 

( 3 o mD -emmh, mmmttmykmwn- f y * 2»-et&mm, mmttmmT 

£ y -;V=2 : 1 ) T? » jH t> JBIB-ffc ^'ft 6 3 . 2 m g (lR*s 8 % ) * ^ H tt % K 
Ltffc. 

1 II-NMR (300 MHz, CDC1 3 ) 5 3.77 (311, s) , 4.58 (III, br) , 4.59 (211, s) , 4.65 (2H, 
d, J =6.0 Hz), 6.51 (1H, br) , 6.93 (1H, d, J = 7.8 Hz), 7.10 (1H, d, J =7.8 Hz 
), 7.23-7.37 (7H, m) , 7.59 (2H, dd, J = 4.4, 1.7 Hz), 8.79 (2H, d, J = 6.6 Hz). 30 
MS (FAB) [M+H] + for C 23 H 23 N 6 0, Calcd: 399.1921. Found: 399.1933. 

[0139] 
M M W 7 9 

4-^nn-N- [ [ 4 - * f- ;V - 5 - (4-eyy;l/) - 4H-1, 2, 4 - F y r V 
- ;V - 3 - << ;P] * ^ ;V] T - y ^ 

4 - >* 5 - ( 4 - if y 5>>lO — 4 H — 1 , 2,4— K'J 7 s / — )l> - 3 — A ;V >f 7 ;P 
r t F (19 2 mg) ^fp^ (0. 7 5 mL) *5 <t tf ^ ^ V — ;V (15 mL) fc»|l-iSf*: ! 
% 4-^nnr-yv ( 2 6 0 m g ) **n^, Inl^IiSf 3 o fiFSMW L fc D Mt=r 

(c 7 J< * * -> ^ h y -j/ A (30 mg) Iftl^v lfif6 5HlIft L fc □ s 

m^mmTmm itiif/i' ( 1 o o mD * t h f < 1 o o mD it to*.. m-BrWozt 40 

7k ( 3 0 mL) -D^1: §&%]-6i:i& 7k ( 3 0 mL) «fe ^ L , # « « * l!i ?J< Wt i~ F U A Tf -ft 
B-tl 1 8 3 m g -(IR* 6 0 %) ITffft,' 

mp 203-210°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 3.78 (3H, s) , 4.34 (1H, br), 4.53 (2H, 
s), 6.72 (2H, d, J = 9.0 Hz), 7.19 (2H, d, J = 9.0 Hz), 7.60 (2H, dd , J = 4.4, 1 
.7 Hz), 8.80 (2H, d, J = 6.6 Hz). MS (FAB) [M+H] + for C 15 Hi 5 ClN 5 , Calcd: 300.101 
6. Found: 300.1020. 
[0 1 4 0] 

mmm s o 

3 - C 3 - [ [ ( 5 - ( 4 - tf 'J S^/V) - 1 H - 1 , 2 , 4 - F V T V - A> - 3 - ;V ) 50 
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7 5^ ;b ] 75/] 7x-;b] - 1 , 2 , 4-t**-^7y-iV-5 (4H) - * > 

a) 3 - [ [ [ 5 - ( 4 - tf U 5> JV ) - 1 H - 1 , 2 , 4 — h 'J TiZ-lV - 3 - Y )V 1 ^ =f- }V 
] 757] ^ V 7 - h U 71/ 

4 - [ 3 - ( * n n 7 ^ A> ) - 1 H - 1 , 2 , 4 — h U 7 , /-;l/ - 5 f ;V ] t? U I? 2/ ( 

805 mg) Rff3-757^>y-bU;V (2. 44 g ) ^DMF (4. 0 ml) 

0 mL) ^tU^M-^m^mm^-^JV ( 4 0 0 ml, 10 0 mL) TfttfJL, ^^H^ISfn^ 
igzk (5 0 mL) LilTkK^^- h- U U iTKIt, »l*«ITIS.tft. 3§?6£: 
v"JAy/l/*7A^PVb^77^ - (W&x<?-/l/->BlF&x^;l' : 7 £ 7 — /V = 1 0 : 1 10 
) -eilb, ftiftx^;l/3En&S*gS*ffV^jSBBfl:-&!»3 6 7 mg (W32») 

IS H LTifeo 

mp 203-206°C . 1 H-NMR (300 MHz, CD 3 0D) <5 4.58 (2H, s) , 6.92-6.98 (3H, m) , 7.24-7 
.30 (1H, ■), 8.03 (2H, dd, J = 4.7, 1.7 Hz), 8.64 (2H, dd , J = 4.7, 1.7 Hz). Cal 
cd. for Ci 5 Hi Z N 6 • H 2 0: C, 61.21; H, 4.79; N, 28.55. Found: C, 61.27; H, 4.83; N , 
28.25. 

b) N-£Fn^S'-3 - [ [[5 - (4-eyy;V) - 1 H - 1 , 2, 4 - r- U 7 S S — )\> 
- 3 - >f )\> ] 7 *f- )\> ] 757] ^yX75^> 

3 - C C [ 5 - ( 4 - tf y - l h - l , 2 , 4 - h y 7 V- ;P - 3 - <* ;V ] 7 =f- )V ] 20 

757] ^y^-h'J/l/ (2 06 mg) (7. 5 mL) fcii^t, 5 0% 

tFat->75^7j<ii (0. 7 5 mL) ^io^., I^ft^ 9 0 1 tfe 0 S 

g^^l/ : 7*7- 4 : 1) ;l/r-Sf»x^;l/^6SiBa*ff^JH 
mik&m 2 0 6 mg(lR*8 9 %)^ifti B B B J: LTf ft 0 

mp 144-150°C . 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 4.46 (2H, d, J = 6.0 Hz), 5.63 (2H, 
s), 6.33 (1H, m), 6.66 (1H, dd, J = 8.1, 1.8 Hz), 6.89 (1H, d, J = 7.2 Hz), 6.95 

(1H, s), 7.08 (1H, t, J = 7.5 Hz), 7.90 (2H, dd, J = 4.5, 1.5 Hz), 8.67 (2H, dd 
, J = 4.5, 1.5Hz), 9.47 (1H, s) . MS (FAB) [M+H] + for C 15 Hi 6 N 7 0, Calcd: 310.1416. 

Found: 310.1450. 30 

c) 3 - [ 3 - [ [ ( 5 - ( 4 - t! V — 1 H — 1 , 2 , 4 — hi? TV — 7V— 3 < 

/IO 7 ^ /H 757] y :n ~ ;V ] -1, 2, 4 - * * V ^ T V — )V - 5 (4H) - * > 
N-tHo^'7-3- [ [ [ 5 - ( 4 - If U 3? ;V ) - 1 H - 1 , 2 . 4 — h V T V — )\> — 
3-^;P]7^-;P] 757] ^ V X 7 5 57 > (106 mg) % T H F (15 mL) 8? 

AiH-lV-^^S^^-iP (5 6 mg) £*n«1=rtJ^MSt 6 4 K£MJ£L fc 

■^Mif;!/ : 7 # 7 -;V = 8, 5 : 15) till, Six =f- ;1/ £> |f |g n ^ ^ jg fg ft 
&I65. 8 mg (lR4S5-8%)**ftfe»Sai:LT#fco 

mp 240-245°C (dec). 1 H-NMR (300 MHz, Me 2 S0-d 6 ) S 4.49 (2H, d , J = 5 . 4 Hz) , 6 . 7 40 

1 (1H, m), 6.86 (1H, d, J = 8.1 Hz), 7.00 (1H, d, J = 7.8 Hz), 7.08 (1H, s) , 7.2 
6 (1H, t, J = 7.8 Hz), 7.89 (2H, d, J = 6.0 Hz), 8.66 (2H, d, J = 5.1 Hz). Anal. 

Calcd. for Cj 6 H x 3 N 7 0 2 • 0 . 9H 2 0 : C, 54.67; H, 4.24; N, 27.89. Found: C, 54.96; H, 

4.47; N, 27.64. 

[0141] 

mmm 8 1 

3 - [ [ [ 5 - c 4 — t? y *J )V ) — 1 h — 1 , 2 , 4 — r- y 7 V — ;v — 3 - -r i\> ) 7 9=- ;u] 

757] ^7X7 5F 

3 - [ c [ 5 - c 4 - if y s?;i/) - i h - i , 2, 4 - h y r 71/ - 3 - -f /I/] * /V] 7 

5 7] Kyy-hy* (1 1 7 m g ) *5 cfc 7j< SHb # 'J A ( 1 9 0 m g ) ^ X * 7 - 50 
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(4 : 1, 10 mL) 9 0 °C T? 4 B M Stff L ft 0 E fS»#» * ^? 

;V->l£®?x^;l< : >< £ / = 4 : 1) T? iff M L , ffE i? x. f ;b - 3? >f V 7 n if /L- x - -r ;V 
*» ^ffSSH^ff V^IBfb-a-tl 7 1 . 7 m g (IR$5 8%) SjRftfiSi: ITff ft, 
mp 224-228°C. 1 H-NMR (300 MHz , Me 2 S0-d 6 ) 5 4.48 (2H, d, J = 6.3 Hz), 6.43 (1H, 
m), 6.76 (1H, d. J = 7.8 Hz), 7 . 06-7 . 1 6 (3H , m), 7.19 (1H, brs) , 7 . 76 (1H , brs) , 

7.89 (2H, dd, J =4.5, 1.8 Hz), 8.66 (2H, d, J = 5.7 Hz) . MS (FAB) [M+H] + for C 
i 5 Hi 5 N 6 0, Calcd: 295.1307. Found: 295.1320. 

[0 14 2] " ' 

mmms z 

N - 7 x x ;v - 3 - [ [ [ 5 - ( 4 - if y *J ;v ) - 1 h - 1 , 2 . 4 — F y 7 ■?/. •— ;V — 3 — 
-r jv ] * f- i\> ] r 5 y ] y X r 5 f 

3 — [ [ [ 5 - ( 4 - tf y 5> ;]/) - 1 II - 1,2, 4 - F D 7!/-/b - 3 < )l>\^ ^ )V ] T 

5 ;]$Ift ( 3 0 2 m g ) s T - 'J ^ ( 0 . 1 9 mL) , W S C ( 2 9 4 m g ) S. tf 

1 - t Fn^'>- 1 H-^y % /hiJ7y-;V-7j<i»i (1 6 m g ) * D M F (5. 0 mL 
) Ifi^l 4 BSF!BSt#Lfto E*S?B^«lK:7k (7 0 mL) £ in X ?1 & * BE 

Uxf;l/.( 2 0 0 mL, 5 0 mL) T? » ffi L , £ 5 fZ- * igjg & fiSftl "ft ffi 7jc ( 5 0 mL) 
# L*t*BKH?- F U <> A T? il^SETSS L ft. i8S%5"JA^*7i,^ti 

Yhy-*77^- (If$?x^;V^Mx^-;1/ : p< * / - ;F = 1 0 : 1) T?fif ffi L, BEft:^?- 
/Ffr '&-|f»S-»*"ff WJUB^b'&W 3 4 2 i m g (1K$ 9 1 %) **SfetS»fc ITfft,'- 
mp 161-167°C . 'H-NMR (300 MHz, CD 3 0D) S 4 . 63 (2H, s) , 6 . 86 (1H, ddd, J = 7.6, 2 
.3, 1.7 Hz), 7.13 (1H, tt, J =7.5, 1.3 Hz), 7.20-7.37 (5H, m), 7.62-7.66 (2H, m 
), 8.03 (211. dd, J = 4.7, 1.7 Hz), 8.62 (211, dd, J = 4.5, 1.5 Hz). Anal. Calcd. 
for C 21 H 18 N 6 0 • H 2 0: C, 64.94; H, 5.19; N, 21.64. Found: C, 64.861 H, 5.27; N, 21 
.43. ; . Vi V: 

[0 14 3] 1 

mmm 8 3 

N - ( 2 - 7 x x;l/x^;V) -3 - [ [[5- ( 4 - If V 5? >V ) -1H-1, 2, 4-F 
'J7v f -;l/-3--i'/l']^f;H 7 5 7] 7i i -;V7'b,f 7 5 F 

3-7577i-;VSt (7. 5 6 g ) > )5 - 7i*f *75y ( 1 8 . 2 g)v WS 
C (11 . 5 g) R-tf 1 - t: F D f i/ - 1 H - V" F 'J T — yjcfpfe ( 0 . 7 7 

g) %DMF (1 0 0 iL) IfiT'2 2 mM ft a BET. - : 

aift'L/x W^Ji^ 1 ;!/ ( 5 0 0 mL) £ in W & % tK ( 3 0 0 mL, 2 X 15 0 mL) 
"SIS*!**'*: ( 5 0 mL) T? Lv W» F 'J !>.i1?ejll«, ; -»l*.«ET 
@ S: L ft „ SI§->iJAf;^7A^07hy*77^ - ('•\^+r^:fEi?:r:^;V=2 : i 
-»SE»x^/V) fill, fl&tifti«it4- [3 - (^ n n * ^;V) - l H - l , 2 
, 4 - F »J T V — ;V - 5- -<;F] tf y 5? > ( 3 1 5 m g ) ^ D M F (2. 0 mL) t 

90 1 KPilff Lft„ KfSS^tllcSf if ;1/ ( 3 0 0 mL) &ftr<x. %-&4!r% 
fi«lK»7kil5^- F y AzfcJSiK (7 5 il) t 6't#tl*tll*8* :i ( 5 0 

mD t'ltL, iTksst b'j^Attit, mm^mmr^^hrco mm*?' v * >? ^ 

*7i^B7h?77^ (Sflxf;HSlxf;F:^?;-;V=l 0 : 1 ) Tf.»« L 
, ^ ^ 7 — ;F-B^^X^ /Vfr B'B-tl*'* : fif VBSBfb-a-W 2 5 7 mg (Kf 3 8%) ■* i» 
fii©JlfcLT#fto 

mp 171-173°C . 1 H-NMR (300 MHz, Me 2 S0-d 6 ) S 2.66 (2H, t, J = 7.4 Hz), 3.23 (2H, 
td, J =7.4, 5.7 Hz), 3.24 (2H, s) , 4.42 (2H, d, J =5.7 Hz), 6.25 (1H, m) , 6.45 
-6.50 (2H, m), 6.56 (1H, s) , 6.99 (1H, t, J = 8.0 Hz), 7.13-7.20 (3H, m) , 7.24-7 
.29 (2H, m), 7.90 (2H, dd, J = 4.5, 1.5 Hz), 7.98 (III, m) , 8.66 (211, d, J = 6.3 
Hz). Anal. Calcd. for C 24 H 24 N 6 0:C, 69.88; H, 5.86; N, 20.37. Found: C, 69.54; H 
, 5.94; N, 20.21. 
[ 0 14 4] 
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M fit #0 8 4 

N-^yS>Jl/-3- [ [ [ 5 - ( 4 - tf U ;V ) - 1 H - 1 , 2 , 4 - h V 7 V ~ )V - 3 - 
757] 7x^;V7-teh75F 

a) 3 - 757-N-^>v , ;l/7i-;l/7-fe F75 F 

3- 7577i^;Vii (7. 63 g ) , ^ v> ^ 7 S > ( 1 6 . 5 iL) , WSC (1 
1. 6 g) Rtf 1-t Fo*i/ - 1 H-'O^hUTV-^-zkaft (0. 7 7 g.)* 
DMF (1 0 0 mL) fc IlT 4 1 5 M 8t# L fc 0 MJS*il=r«MJETStffL 

» B*xf ;V ( 5 0 0-iL) ftiDAa^ftft* (3 0 0 mU 2X150 mL) OVflft 
fti&7j<(7 5 mL) «i*L, f b U 17 M^MEET^S; 10 

Lft. »jt*B*x^;P*6H«i*ff^lBft^*3. 60 g %^lfiSS t LTi 
fc. S?fc£«ffiT»ttL, SI^i/'J*f;l/*7A^o-7h^77^- C'n^U- > : WM 
x^;V=3 : l ->»l&x?-;l/) till, WW. x ^ ;V ft» 6 If IS H * fx ^ mmitttM (1 
.54 g ) £#fc C-a-m- : 5 . 1 4 g , IR* 42%) . 

mp 122-124°C. 1 H-NMR (300 MHz , CDC1 3 ) 8 3.54 (2H, s) , 3.69 (2H, brs) . 4.41 (2H, 
d, J = 5.7 Hz), 5.76 (1H, br) , 6.58-6.65 (3H, m) , 7.10-7.33 (6H, m) . Anal. Calc 
d. for C, 5 H 16 N 2 0: C, 74.97; H, 6.71; N, 11.66. Found: C, 74.83; H, 6.74; N , 11.6 
5. 

b) N-"tJ'S>;l/-3- [ C [ 5 - ( 4 - e V ) - 1 H - 1 , 2 , 4 - F U T V- )V- 3 20 
- >f ;V 3 >t ^ /i/ ] 757] 7x-;l/7tF75F 

4 - [3 - (^nn^^-'V) — l H — 1 , 2, 4 - F U 7" — ;l/ - 5 - -f ;]/ ] tf y 2? > ( 
305 mg) Rff3-7 57-N-H>J?;l/7i-;l'7th7 5F (1. 13 g ) * D 
MF (2. 0 mL) fc: s 9 0 ^ T 1 1$ ffl M # L fc 0 K fa U&%a K W- m X f- )\> ( 3 

0 0 mL) %:lta%.M'etM%:§&mm.m7i<.mi- F U tf l^ikmWL ( 5 0 mL) T?i5fe^L*<iS^ia 
jftlfctfi* (5 0 mL) Tfifci^L. *R zfc 1* Ift h U # A T? ft j* & , % M JE T S * L fc 0 
a»*'>U*y;V*7Ai'uv h^7 7^- (Bls»x?-;l/->BEBSx^;l/ : # y — /P = l 

9:1^10:1) -ewaiL, s sty $ y -)V-mm^^fr-em$£M 1 ttft^mm{k'arm 

2 2 2 mg (I&*3 5%) ^efeSsli btf fco 

mp 189-191°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) S 3.33 (2H, s) , 4.23 (2H, d, J = 5.7 H 30 
z), 4.41 (2H, d, J = 6.3 Hz), 6.25 (1H, t, J = 5.7 Hz), 6.46-6.52 (2H, m) , 6.59 
(1H, s), 7.00 (1H, t, J = 7.8 Hz), 7.19-7.31 (5H, m) , 7.90 (2H, dd, J = 4.5, 1.5 
Hz), 8.43 (1H, t, J = 5.9 Hz), 8.65 (2H, dd, J = 4.5, 1.5 Hz). Anal. Calcd. for 
C 23 H 22 N 6 0 • 0.2H 2 0: C, 68.71; H, 5.62; H, 20.90. Found: C, 68.60; H, 5.57; N, 20 
.67. 

[0145] 

m m m 8 5 

4- *nn-N-[[5. - [3- (2-tFnt<7if;V) tf V & z/ - 4 - ;V] -1H- 

1 , 2 , 4-f 'J7V f -;l/-3-Y;H^f-]H7^'J7 

40 

a) 4-(tert-^ f- *J * f- JV U )V * * 5/ ) * )V -3- tf U S> > T -b F - F U ;l> 

4- (tert-^ f- jv *J 7 f- ;v y ;i/ * * ^ ) f- ;v -3- tf y s>' > y # y — ;K2 . 53 g) % 7 -fe F > 

5/7 > t: F y ^ Cl .23 g)fe <t tf 1,1' — (7 , 75 > A;1'«-;V) S> tf ^ y V > (3 . 79 g)^THF( 
25 ml) fchU fife mmte, F'J7f**770(3.7 mL) * 0°C ? T b fc . jS-&«l*^JB 
l?16«PP5iiffL, il^lJETSSLfCo aSfulNTkiftft^- F 'J •> A7k?S«E(50 nL)*Jn 

% ; ^^-y^ : P^3i^;b= 2 /l)T?» « MI2{t-a- ! ^2.23 g(iR*85%)*gfeS.fe«#: 
L X # fc o 

J H NMR (200 MHz, CDC1 3 ) 5 0.14 (6H, s) , 0.95 (9H, s) , 3.76 (2H, s) , 4.78 (2H, s . 50 
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), 7.39 (1H, d, J = 5.2 Hz), 8.56 (III, s) , 8.60 (III, d, J = 5.2 Hz). 

b) 4- 1 F u ^ f ;V - 3- tf U > S i x ^ ;V 

i-Uert-f^ }V i? * 5/ U ;V * 4=- ) ^ ^71/ -3- £ U 5> V T rfe > — > U ;P (2.62 g)^x £ 
7 (25 BL)fc »•.*»■ b fc?g?£ 12N£!»(4.1 mL) ft in Z-Mlz^ ft 161* Wl to lb MUX b ft 0 
il^lETgSL, aJttc'iNTkKfb-^- h A*»?fltC50 mL) ft in ^ * n n * ;V A (100 
mL)-C?ttttiL, W«» (50 mL) T? b K v # * -7 A ± t? ^J^^ % 

SETSSb fc 0 'JAy;P*7i^BVh^77-f - (?8tB?R : »»-x^;i/>Tf » 

ML, ®Efb-&%1.27 g CiRap65*)%fte?B[flci:-LT#.fco 

'H NMR (200 MHz , CDC 1 3 ) 8 1.18 (3H, t, J = 7.4 Hz), 3.73 (2H, s) , 4.08 (2H, q, 
J = 7.4 Hz), 4.52 (2H, d, J = 5.4 Hz), 5.40 (1H, t, J = 5.4 Hz), 7.43 (lH.d, J 
= 5.2 Hz), 8.34 (1H, s) , 8.45 (1H, d, J = 5.2 Hz). 

c) 4-t F a */ * =f- ;l/-3-tf V i?y S — )V 

4-t Fn*->)( 9"-;l/-3-lf U ^yMxf* (3.18 g) * x # / - ;V(35 «l) fc SfrU fc*.* 
K 0°C Tf : 7jcK5<b * K U <7 A (1 .09 ..ig)* : iD* \ 0°C S*=lS^.HSt# L fc„ Sn'ft t Ot ~T? 

% {b * ;l/ 5/ * A ( 1 . 5 9 g) ft in s M fi £ fe £ b £ W & 1WB ».# b fc : «i IS % * M EE T S £ 
b % SlS t 7k (10 mL)v O V T? Ill (li:4 ; g)§ in X \ 90 t t 20f> H b 7c . 

b fc ?* <Rt «■ * 1-L 12NS&I8? (6. 7 mL) % in % > fi ^ % * 90°C 1? 30# HB * # b 7c 0 iS ■ 

«**ffiT9* b.'- mmtt-r *y3cm? 7 -f - (dowex -.sohx-s-ioot***® bs 

■ IBft#*2,0l g '(IK* 81%) %Hfi-H#fc UT»fc-o 

'H NMR (200 MHz, Me 2 S0-d 6 ) 5 2.72 (2H, t, J = 7.0 Hz), 3.59 (2H, t, J = 7.0 Hz) 
, 4.59 (2H, s), 7.39 (1H, d, J = 5.2 Hz), 8.32 (1H, s) , 8.37 (1H, d, J = 5.2 Hz) 



d) 3-(2-T -fe h.^->x^;V)-4-lf V h U;V 

4-fc F a ^ s/ ^ ^;P-3-tf I) i?yi^7 — )V (2.01 g)^ ^ n n (15 mL) 43 J; Zf Z S 

- )V (5 mL) 5. jB-&-»'«E : fc'»'*» b 7c fc , - »{k V y ^ ^ (12 . 5 g) ^in >1 iS-& 

I^IS 16^fP^ ft# bfc o K JES S -a- % ft it % b m Wfc* Z / - (25 mL) ?5fe# b % « ' 

^ t: mmftm^xmmff&m u fc ^it^y-fe ;v (20 mDic?g^ bfc^^tc, ^ 

It 'F nt 1/ jV T 5 y (910 mg) ^ IN vK^fb^ F U A xkrSrS (13. 1 mL)te**i b fcSf*3& 

ifit'iT b , in tt m S t 30^ »# b 7c o ?g ^ ft m ee t » it % i « h b . m m. \c m 7k 
mmci5 mo ft to xm-etm ft mmmmmwi bfc ?s^^meetm* bsM^oo mD* 

in^7K?tT^iN7j<^fb^ h U # 2v*igi£(25 mD^in^. -ft'-tfe* : »ti^)K50 nDfiffit 
, : &n«^gafnfttg7j<(5o mDT?^^b«^v^* A±-ef£^ms JI^IffTfiS 
Lft.li*'>U *y;l/*7Ai'n7 F^77^-(itUI : Slxf ;W^*+l-^=i:2) 
fffiilv •■E'fl:#*1.89 g (1K^76%) fc ; L ; T-#fc.. 

X H NMR (200 MHz, CDC1 3 ) 5 2.05 (3H, s) . 3.19 (2H, t, J =6.6 Hz), 4.37 (2H, t, 
J = 6.6 Hz), 7.52 (1H, d, J = 5.2 Hz), 8.68 (1H, d, J = 5.2 Hz), '8.71 (Iff, s) . 

e) 4 - * n n - N - [[ 5 - [3- (2-t Fo^i/xf ;V) tf V & 2/ - A - ;V ] - 1 
H-l. 2 , 4 - h 'J 7 - ;V - 3 -vf ;V] ^ f /V] 7 - V V 

3-(2-7 t h * i/lf;V)-4-lf y J? y A ;V ^ - F U ;V ( 4 0 0 mg) ^x^/ — ;!/ (2 0 
mL) IC^fi?*-^, TK^^b^hU^A (60% : 1 5 1 mg) S-OtTlDi, S^K^SS 
ST? 1 1 . 5 [If BS Jl # b fc o iB-frW'fc'2- [ ( 4 - ^ a □ 7 xn;P) 7 5 7] 7tFtF 
9 S> K ( 3 3 6 m g ) ^iOx. 9 0 °C T? 2 4 «f H*^ b „ ' K JSiS & %H ft M EE T iSSS b\ 
7k ( 3 0 ml) fttoXM^%ft 1 MMi&&-£<$m bfcm, ( 2 0 0 mL) t'flttJ 

bfc; (3 0 mL) T?#fcj£b: JSzkBKBI^- h U ^A-egltvilt 

MEETHS b fc„ 5§M*5/ U * i^nTFy , 77^ - (g^^a:^;l/->il^x^;V 

: ;* # 7 - /V= 8 5 : 1 5)Tf»«bgfBflS'&!»4 3 1 mg' : (f*7 8 % ) ^ 
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J£ % H t L T « fc „ 

'H-NMR (300 MHz , Me 2 S0-d 6 ) 5 3.20 (2H, t, J = 6.6 Hz), 3.60 (2H, t, J = 6.6 Hz) 
. 4.43 (2H, d, J = 5.7 Hz), 6.48 (1H, t, J = 5.7 Hz), 6.65 (2H, d, J = 9.0 Hz), 
7.10 (2H, d, J = 8.7 Hz), 7.80 (1H, m) , 8.47 (1H, d, J = 5.4 Hz), 8.52 (1H, s) . 
MS (FAB) [M+H] + for C 16 H 17 C1N 5 0, Calcd: 330.1122. Found: 330.1122. 
[0146] 

mmm 8 6 

4 _/ 7nn _ N _[[5_ [ 3 - [ ( * ;ws t >f ;l/ a- * 5/ ) * /V ] ti y s> > - 4 - ;l> ] - 
lH-i, 2, 4-h'J7 , /-;P-3-^;i/])tf;i/]7-'J> 

a) 4-^nn-N-[[5 - [3 - (t Fn*->>tf ^) \Z y *? z/ - 4 - ;l> ] - 1 H - 

1, 2, 4-h'J7!/-;l'-3--i';!/]^f;l/]-N-hiJ7;l/*o7-trf;l/7- , jy 
4-^nn-N-[[5 - [3 - ( t F o ^ is * f- >l> ) if V 5> v - 4 - -f ;v ] — 1 H — 1 , 

2, 4-h'J7!/-;I/-3-^;l/]^f;H7-'Jy (1 1 9 m g ) £r T H F (8. 0 mL 
) icmm^^:. h'JI^;V7 5> ( 0 . 3 8 mL) 1^ t h 'J 7;Vt 0^1i*i ( 0 . 

3 2 mL) * 0 "CittoZ.M'BtMlzmUT 1 8B#M#L7c 0 K foU^ % * * E T ill « b % 
WE&x.f-Jl' (10 0 mL) *i0 (3 0 mL) ft J; AS 81 £ * * (3 0 mL) T? 

fttL, $ & k: w « a h u * A-eeit, !§»^ietss l rc 0 ai*-> 

yay^A^A^nvh^TV- 1 - ('N^lfi' ;l/ = 3 : 1 -* ffE & x. <?■ jl> ) t? ft 

S SfBfb-a-fe 1 0 2 mg (IR^65%) ^ifi#SItWtLT#fe. 
1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 4.86 (2H, s) , 5.09 (2H, s) , 7.56 (4H, s), 7.83 (1H 
, br), 8.59 (1H, br) , 8.83 (1H, s) . 

b) 4 - ir u a - N - C C 5 - [3-[ + jtf;V]ey^y-4- 
] - 1 H - 1 , 2, 4-FiJ7V f "-;i/-3--{;l/]^f;l']7- l JV 
4-^an-N-[[5 - [3 - (tFn + v'^f;V) tf U S> >■ — 4 — T ] - 1 H - 1 , 
2, 4 - F 'J 7^-71/ - 3 - -i';P]^f ;V]-N - b U 7/Hn7tf ;V7 - V > (9 2 
mg) h =- h V )l (4. 0 mL) K JS UP S , h 'J^nn7tf ->7t- h 

(8 0 fi 1) *iPAg^»tifif2 5»Mfflfto I^ftfcJRlA'Jf A (1 8 5 
m g ) s * 9 S — ;V ( 4 . 0 mL) ft «fc tf 7K ( 1 . 5 mL) ^Ifl^IfiT 5 iffllff Lfc 0 

ffl&x^;]/ : # y =19 : 1) T?»«bJS§ei*k-&1& 7 7 . 2 m g (iRafs 9 8%) * 

mp 177-180°C . 1 H-NMR (300 MHz, Me 2 S0-d 6 ) S 4.44 (2H, d, J = 5.7 Hz), 5.50 (2H, 
s), 6.49 (1H, t, J = 5.9 Hz), 6.66 (2H, d, J = 8.7 Hz), 6.66 (2H, br) , 7.12 (2H, 

d, J =■ 8.7 Hz), 7.96 (1H, d, J = 5.1 Hz), 8.61 (1H, t, J = 5.4 Hz), 8.71 (1H, s 
). Anal. Calcd. for C 16 H 15 C1N 6 0 2 • 0.7H 2 0: C, 51.74; H, 4.45; N , 22.63. Found: C, 

51 .58; H, 4.31 ; N, 22.36. 

[0 1 4 7] 

mmm 8 i 

N — (2-tFP + ->lf;l/) - 3 - [ [ [ 5 - ( 4 - fcf V S> )V ) - 1 H - 1 , 2 , 4 - 

b y r v — ;v - 3 - -f jv ] ^ jv ] 757] ^yX7 5F 

a) 3-T57-N- (2 — t Fn^J/xf /I/) ^>X75 F 

3-75 / Sift (6. 8 0 g) „ 2-757x3;;-* (3. 6 mL) . W S C (1 
1 . 4 g) feitf.l -t: Fn*^ - 1 H-Ay V'F 'J 7V-;l'-7j<aft (0. 76 g ) 
% D M F (10 0 mL) K IStM 1 B# fi it if L fc „ EJ&iB£-!|&%HSffiT»*l 

gasi#^7j< (1 00 mD ^iu^u-^m^mm^-^jiy oooiD . thf (3x1 

5 0 mL) O^T?*nn*/l/A (3 X 1 0 O11L) t'Wb f II^tTkSit F 'J 7 At 
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)]s'>ffimx-l" )V ■■ *$/-)V = l 0 : l) T*il L,- ^ ^ / - ;V-Kixf ;Vi)vC,Be^ ■ u 
* tT 0'» mm ik ^ 5 . 4 4 g ( M 6 1 % ) % ft* fe itS ft b T # fc „ 

mp 100-101°C. 1 H-NMR (300 MHz , Me 2 S0-d 6 ) 5 2.28 (2H, q, J = 6.0 Hz), 3.47 (2H, 
q. J = 6.0 Hz), 4.69 (1H, t , J =5.6 Hz), 5.20 (2H, s) , 6.67 (1H, d, J = 7.5 Hz) 
, 6.94 (1H, d, J = 7.5 Hz), 7.02-7.08 (2H, m) , 8.13 (1H, t, J = 4.5 Hz). Anal. C 
alcd. for C 9 H 12 N 2 0 2 : C, 59.99; H, 6.71; N, 15.55. Found: C, 59.94; H, 6.93; N, 1 
5.60. 

b) N — (2-tF0 + 5/lf;V) - 3 - [ [ [ 5 - ( 4 - t° V 'J )V ) - 1 H - 1 , 2 , 4 
- h V T ;V -r 3 - ;V ] y -f- ;V ] T 5 J ] ^ v X T 5 F io 
4- [3- ({'Dti^;W - 1 H - 1 , 2, 4 — h V T^ — fr- 5 - -< ;V] (fiJ^V ( 
300 mg) *S £Zf 3 - T ^. J - N - (2-t Kn + v-lf^) ^>X75 K (1. 3 
9 g) *-T-fe-K> (7. 5 diL) fcS^-Sr. 8 0 °Cf 2. 5 R# f£ # b fc 0 RjSfi^-fS 

^^^A^nTh^^^^ - (Slif /V^ilxf/l/ : y ^ y - ;V = 4 : 1 -»• 3 : 1) 

LSIBib-a-iJ 3 6 0 m g (M 6 9 % ) MStt W i: b tf fe„ 

1 H-NMR (300 MHz, CD 3 0D) 5 3.46 (2H, t, J = 5.9 Hz), 3.67 (2H, t, J = 5.9 Hz), 4 
.59 (2H, s), 6.80 (1H, ddd , J = 8.1, 2.6, 0.9 Hz), 7.08-7.13 (2H, m) , 7.20 (III, 
t, J =7.8 Hz), 8.01 (2H, dd, J =4.7, 1.7 Hz), 8.62 (2H, dd, J = 4.7, 1.7 Hz). 
MS (FAB) [M+H] + for C 17 H 19 N 6 0 2 , Calcd: 339 .1569 . Found : 339.1569. 20 
[0 1 4 8] ■■■■ 

m m m s s 

3 - [N— '3;]/;i€y;V) — N — [[5- [3- (tFn^i/^f W (f 'J->*y-4- 
;V] - l H — l , 2 , 4-h'J 7V-;V-3-^;H y ^/V] 7? y Q — N -v*-.i>.s>7V 

OX75F 

N-^y^/l/-3-[[[5--[3 - (tFn + v 1 ^;!/) - 4 - fc? U 5^ /V ] - 1 H - 1 . 2 

, 4 - F ') 7 - * - 3 - ^ ;H ;H7 5 / K ^ X 7 5 F (16 0 m g ) ^DMF ( 

8. 0 mL) K S t , F 'J ^ n n 7 t f ;K V 7 t - F ( 4 6 y. 1) It in M -a- ^ 

^11? lWi#tfCo S^«lcRi*'J^A (16 0 mg) *5 <k tfzk ( 4 . 0 mL) 

^ ffi'XSM ST 1 5 . 5 f I O V T? 9 0 °C T 3 . 5 m P^ * W b fc „ fitiS »'-& ^ J£ T II 30 

is^^yAf;v*7A^nvF ^9 y - (wm^^fr-^wm^=?-fr ■■ y # y 

= 4 : 1 ) T?'»«.L, f# 5 ti7c|g^^W^x^;P- V fcf ;V :n - y- )V T* ffi # b jS IB 
it-^mi 4 . 6 m g (1R§P 4 2 %) £|Rtfi*Sft t l T i ft „ 

mp 189-191°C . 1 H-NMR (300 MHz , Me 2 S0-d 6 ) S 4.48 (2H, d, J = 5.7 Hz), 4.84 (2H, 
s), 4.99 (2H, s), 5.97 (2H , s) , 7 . 22-7 . 32 (511, m) , 7.48 (1H, t, J = 7.8 Hz), 7.5 
9 (1H, d, J =8.7 Hz), 7.78 (lH, d, J =7.5 Hz), 7.85 (1H, d, J = 5.4 Hz) , 7.94 
(1H, m), 8.55 (1H, d, J = 5.4 Hz), 8.78 (1H, s) , 9.04 (1H, t, J = 6.2 Hz). Anal. 

Calcd. for C 24 H 23 M 7 03 • 0.5H 2 0: C, 61.79; II, 5.19; N, 21.02. Found: C, 61.92! H, 

5.15; N, 21.00. 

[0149] 40 

SI St #18 9 

4 - ? n a — N — T -fe f- h> — N [ [ 5 - [ 3 - ( 2 - T -fe F + ^xf ;V) tf U V - 4 - 
^ /!/] - 1 H - 1 , 2, 4-Fy7v , -;l/-3-^]^;H7-yy. 
4-^na-N-[[5 - [3 - (2-tKa + i/xf;I/) t°U> ? >-4-'i';V] -1H- 
l, 2, 4-F'J7v'-;!/-3-^/i/]^f;H7-iJy (l 0 6 m g ) £M7kmm. ( 1 

. 6 mL) M 10 0 °CT2ltHIi$bfto I^ft^lfif T^SI b\ ?J< ( 3 . 
0 mL) *5 <k y £ y (3. 0 mL) ^ ilD tL , M S "t? 1 Bf ^ # b Tc 0 BL U ^ M 
ETiliSli b, W&^tiy V io f)Vti =7K 5 w y ^ - (S^^^^-^ft^i^^ : y 

?/-;V=l 9 : 1) bMIB^b-a-^ 1 11 mg (lR^8 3%) hit 

ftfco 50 
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mp 144-150°C . 'H-NMR (300 MHz , Me 2 S0-d 6 ) S 1.85 (3H, s) , 1.90 (3H, s) , 3.35 (2H 
, d, J = 6.6 Hz), 4.42 (2H, t, J = 7.1 Hz), 4.99 (2H, s) , 7.51 (4H, s) , 7.83 (1H 
, d, J = 4.5 Hz), 8.53 (lfl, d, J = 6.0 Hz), 8.54 (1H, s) . Anal. Calcd. for C 20 H 2 
0 C1N 5 0 3 : C, 58.04; H, 4.87; N, 16.92. Found: C, 57.75; H, 5.16; N, 16.77. 

[0 1 5 0] 
m. M fIJ 9 0 

N - ^ z/ *J j\> - 3 - C [ [ 5 - [ 3 - [ ( * ;V * * ^ ;l/ * * is ) * =f- ;V ] - 4 - tf y 5? ;V ] - l 
H-i, 2, 4 - h V T )f- ;b— 3 — < ;H^f;H75/]^>X75 F 

a) N-^Vi?;V-3- [ N — [ [ 5 - [ 3 - (tFo + '>^f)l/) - 4 - M V )\> ] - 10 
1H-1, 2, 4-HJ7»/-*-3--f;H *^;l>] — N — (h'J7i^D7tf/V) 
75/] ^>X7 5F 

N-^y-^lk-3-[[[5-[3 - (K Fn^iz/f ;H — 4 — tfys^/V] — 1 H — 1 , 2 
, 4-FiJ7 , /-;l/-3-^;I/]^f/H7 5/]OX7 = F (304 mg) ^THF ( 
17 mL) Kmmi£-®s F'Jif;l/75y (0. 7 2 iL) O^T? h U 7;V*n*a*S*ft 

(o. ei mo * o v^huKM&m*muT* i mmmnLfc., m-smK * z ; ( 4 

. 0 mL) $5 <fc tf 7j< (2.0 mL) M x. „ * fc 1 B# H St # b fc 0 S U % * M ffi T M 
£S L . @f i? .X ^ /V (1 5 0 mL) in ^ ?1 % * 7j< (5 0 mL) $5 <fc tf i& ft! :ft ^ 7k (3 0 m 

V * V 7A*n7F?57-{- ( B£ i! :n g=- ;V I£ x ^ ;i, :^7-;l/=lO : 1) 20 
T»« LMIB^^-tl 3 2 6 mg («87%) Zt £S # H 'It K L T # fc „ 
1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 4.43 (0.8H, m) , 4.48 (1.2H, d, J = 6.0 Hz), 4.84-4 
.87 (2H, m), 5.11-5.16 (2H, m) , 7.14-7.32 (6H, m) , 7.58-7.66 (2H, m) , 7.90-8.07 
(2H, m), 8.55 (0.6H, m) , 8.62 (0.4H, d, J = 4.5 Hz), 8.79 (0.4H, s) , 8.81 (0.6H, 
s), 8.87 (0.4H, m), 9.13 (0.6H, t, J = 6.3 Hz). 

b) N - <"< y -J ;i/ - 3 - [ [ [ 5 - [ 3 - [ ( ti )V ^ -r ;V 3r ^ zs ) * =f- 1\> ] - 4 — tf y s? jV ] - 

1H-1, 2, 4 — F y 7 s / — — 3 — ;H/f ;P]75/]^yX75 F 

N — -< > -J )V - 3 - [ N — [ [ 5 - [ 3 - (tFn*->^f;l/) - 4 - U U 5> ;l/ ] - 1 H 

-1, 2, 4 - F y 7 y — )V- 3 — -f ;V] * 9- to] -N- (F'J7*tn7tf;V) 75 30 

/] ^>X75F (3 1 6 mg) 13 J; IF F U ^ o n 7-b f V 7 t- F (0. 22 

mL) fcr-trF-Fy/V (18 mL) KiB^SH*. M ^ T? 6 B# M W L „ K JM # ^ 

|*'Jfi (5 1 3 mg) , (12 mL) 43 «fc tf 7j< ( 3 . 0 nL) ^ilfliS^ 

wztmu-?4. 5mmmwvrc 0 Kmrn^m^Mmymmv, mm.^9^ (200 «d 

^An^M-a-ti^Tk (30 mL) & £ tfM^igTk (30 mL) x°ffi&L. WM^IlTkiM 
- (|£g|:r-^/l/-*PS?:i:^;l/:*£/-/l/=l o : l -» 4 : 1) fflL, @£ i? :n ^ /l, 

z n$s n ^mmit-erVd 1 13 mg cjr*4o%) ^ifegstLtife. 

mp 167-170°C. 1 H-NMR (300 MHz , Me 2 S0-d 6 ) S 4.44 (2H, d, J = 6.0 Hz), 4.51 (2H, 

d, J = 5.7 Hz), 5.51 (2H, s) , 6.48 (1H, m) , 6.70 (2H, br) , 6.80 (1H, d, J = 7.8 40 

Hz), 7.11-7.33 (8H, m) , 7.97 (1H, d, J = 4.8 Hz), 8.61 (1H, t, J = 5.4 Hz), 8.71 

(1H, s), 8.56 (1H, t, J = 5.9 Hz). Anal. Calcd. for C 24 H 23 N 7 03 - 2.5H 2 0: C, 57.3 
6; H, 5.62! N, 19.51. Found: C, 57.68; H, 5.44; N, 19.67. 

[0151] 

m m m 9 1 

N — (4-^na^>^;V) - 3- [ [[5 - ( 4 - U U S> ;V ) -1H-1, 2, 4 - h 
'J7!/-;b-3-^;H^;H 75/] ^>X7 5 F 

3 - [ [ [5 - (4 - tT 'J 1 H - 1 , 2, 4-F'J7!/-;F-3-^;l/]/f^] 7 

5/] gift (248 mg) „ 4-^nD^yi?*75> (0. 20 mL) . WSC ( 
2 4 1 mg) *J:tfi-tHn + S'-iH-^y , ;nJ7 4 /-^-*a» (1 3 mg) 50 
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*DM F ( 4 . 0 ml.) fc M & £ & , mUT* 1 4 . 5 H# M M W b fc „ K S £ W M X 
^•/l/ (2 0 O il) ^iU^.?g-a-!t%^7j< ( 7 5 mL) O ^ T 13 f Q Ml 7.K (5 0 raL) T?i!lsJt-U 

IflgH^fi" l/^Mia{b-&tl 3 0 1 rag (IR¥8 6%) £ JS |g H b T # fc „ 
rap 246-249°C (dec). 1 H-NMR (300 MHz, Me z S0-d 6 ) 8 4.41 (2H, d, J = 5.7 Hz), 4.4 
8 (2H, d, J = 5.7 Hz), 6.48 (1H , t , J = 5 . 7 Hz) , 6 . 78 (1H , dd , J = 7.5,1.5 Hz), 
7.07-7.19 (3H, m), 7.27-7.36 (4H, m) , 7.89 (2H, dd, J =4.7, 1.7 Hz), 8.65 (2H, 
dd, J = 4.7,1.7 Hz), 8.87 (1H, t, J = 6.0 Hz) . Anal . Calcd . for C 22 H 19 C1N 6 0 • 0 
.85H 2 0: C, 60.86; H, 4.81; N, 19.36. Found: C, 61 .25; H, 5.00; N, 18.98. 
[0152] 

mmm 9 2 

N - (3-*nn^:/5"»/l/) - 3 - [ [ [ 5 - ( 4 - fc y V )V ) — 1 H — 1 , 2 , 4 - r- 
'J7!/-^-3-^;H>if;H 75/] ^vX75F 

3 - [ [ [ 5 - (i-K'Jf/P) — 1 H — 1 , 2 , 4 — h V 7 s /— ;V — 3 — -Y /V] ^ ^ )V] 
757] £J&$& ( 2 7 0 m g ) „ 3 - £ a n ^ Wfr 75> ( 0 . 2 2 mL) , W S C 

( 2 6 3 m g ) 43 J: Xf 1 - fc F D * — 1 H ^ -J h 'J 7 V— ;V— TkfntJ (14 m g 

) *DMF ( 4 . 0 ml) (Cl^ S t , IS? 1 8 it Mtf b fe„ K t) fc W i? ^ ^ 

;V ( 2 0 0 mL) ^ An ^11 ^ ^ 7k (2 X 7 5 ml.) -D V> t* fia fn & ^ 7|< ( 5 0 mL) T?iJis?£ 

znmwaitft ^mmit^m 3 0 4 m g ci&^ s 0%) ^tesit btifc. 

mp 191-1 93°C . 1 H-NMR (300 MHz, Me 2 S0-d 6 ) .5 4.43 (2H, d, J = 5.7 Hz), 4.49 (211, 
d, J =6.0 Hz), 6.50 (1H, m), 6.80 (1H, d, J = 8.1 Hz), 7.09-7.37 (7H, m) . 7.90 
(2H, d, J = 5.4 Hz), 8.67 (2H, d, J = 5.7 Hz), 8.90 (1H, m) . Anal. Calcd. for C 2 
2 H 19 C1N 6 0 • 0.45H 2 0: C, 61.88; H, 4.70; N, 19.68. Found: C, 62.19; H, 4.68; N, 19 
.30. ■!=: •' :v . • . -'-.■■) ' ; . 

[ 0 15 3 ] 

mmm 9 3 

N - ( 2 - ^ n - 3 - [ [ [5 - ( 4 - fc y S* )\y ) - 1 H - 1 ••- 2 , 4 - F 

i)7V'-;l'-3-^/V]>!f-;V] 75/] ^>X75 F 

3 - [ [ [ 5 - ( 4 - fc y *J)V) — 1 H — 1 , 2 , 4 — F y 7 s / — /V— 3 — f /V ] ;* ^ /V ] 
75/] glfi (270 mg), 2 - ^ n n^yi/*;V7 5 "v ( 0 . 22 mL) , W S C 
( 2 6 3 m g ) 43 ct tf* 1 - fc F a 3r ^ - 1 H !/ h 'J 7 V - ;V — /J< fn #J (1 4 in g 

) ^rDMF (4. 0 mL) E ?g ^ $ * , IS T 2 0 i 1 1 Jf t ft „ g ^* fc S Ei x f 
)\y ( 2 0 0 mL) % M U & WO %: 7k (2X75 mL) O ^ §§ f0 * SI 7k ( 5 0 mL) "d^W 

IgJI,^? W®|B^#^I 3 0 1 m g («$7 9 %) ^iUgltUTift. 
mp 162-164°C . 1 H-NMR (300 MHz , Me 2 S0-d 6 ) S 4.50 (4H, d, J = 5.4 Hz), 6.51 (1H, 
t, J = 6.0 Hz), 6.81 (III, d, J = 8.1 Hz), 7.13-7.22 (3H, m) , 7.29 (3H, s) , 7.44 
(1H, m), 7.90 (2H, d, J = 4.8 Hz), 8.67 (2H, d, J = 4.5 Hz), 8.86 (1H, m) . Anal. 

Calcd. for C 22 H 19 C1N 6 0 • 2.5H 2 0: C, 56.96; H, 5.21; N, 18.12. Found: C, 57.27; H 
, 4.91 ; N, 17.76. 

[ 0 1 5 4] 

mmm 9 4 

N - (4- / h^^>^7b) — 3 — [ [ C 5 — ( 4 - fc V i? >l ) - 1 H - 1 , 2 , 4 - 
b U 7 % /- 7b - 3 --f JVI^^-JV] 7 5 V] ^yX 7 5 F 

3 - [ C [ 5 - ( 4 - fc y ;v ) - i h - i , 2 , 4 - F y 7 1/ — 7V - 3 — ;V ] ^ ^ ;V ] 
7 5/ ] SIS® ( 2 6 8 mg) s 4 - / b ^ is ■*> > 7 5 > ( 0 . 2 4 mL) . WS 
C (261 m g ) 43 £ If 1 - fc F n * i/ - 1 H y V Y V 7 ;P — Tkfnfe ( 1 4 m 
g) ^DMF (4. 0 mL) fcg-g-*-i±. liST* 1 8 B# Fe3 JI b fc Q Egl^fttllx 
( 2 0 0 mL) ^m^M^^i^zik (2X7 5 mL) O ^ T g& fn ^ M. 7K (5 0 iL) T?I ; 
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#»si*b. Sii^l*Slt h U t? ATfftAftSK igJKfcMJETeS bfc„ StififcWIfcx 
6>S *g H £ It ^ SIB 1 4 9 m g ^MISH t UT#fco S M jE T $i l§ 

= io : i ) -emmv, mm<t^m (77 m g ) ttmrc c^tt- :22s m g % ir* e 0 

%) o 

mp 201-204°C . 1 H-NMR (300 MHz , Me 2 S0-d 6 ) S 3.71 (3H, s) , 4.36 (2H, d , J = 6.0 H 
z), 4.48 (2H, d, J = 6.0 Hz), 6.46 (1H, t, J = 5.6 Hz), 6.78 (1H, d, J = 8.4 Hz) 
, 6.85 (2H, d, J = 8.4 Hz), 7.08 (1H, d, J = 7.8 Hz) .• 7. 14-7. 16 (2H, m) , 7.21 (2 
H, d, J = 8.4 Hz), 7.90 (2H, dd, J = 6.0, 1.2 Hz), 8.66 (2H, dd, J = 5.9, 1.1 Hz 
), 8.78 (1H, t, J = 6.2 Hz). Anal. Calcd. for C 23 H 22 N 6 0 2 • 1/3H 2 0: C, 65;70; H, 5 
.43; N, 19.99. Found: C, 65.84; H, 5.52; N, 19.66. 
[0 1 5 5] 

m m m 9 5 

N — (3-*h*5"tS/5>/lO - 3- [ [ [ 5 - ( 4 - fcf V 5> )V ) - 1 H - 1 , 2, 4 - h 

'J7^-;P-3-^;P]^)I/] 757] ^yX75 H 

3 - [ [[5 - ( 4 - tf y s?;l/.) - l H - l , 2 , 4 - h y T V — jV- 3 --f" 

75/] gift (27 5 mg) s 3 - * h^^<^^;V7 5 > ( 0 . 2 4 mL) N W S 

C (2 6 8 mg) feitf 1 - t Ka + f- 1 H-^yyh'J7 7-;l'-*aft (1 4 m 

g) ^ DM F (4. 0 mL) KiB£-* MfiT? 1 3 BBS! # b 0 EfSig-&«lfc:»l&X 

=T)V ( 2 0 0 mL) £ An 7k ( 3 X 7 5 mL) O ^ T? IS Si ft % * (5 0 mL) Tf HI 

— ;V-»»:t^;Vfr6B*SB*fT^«ffiffc-@-1*r-2 9 9 nig (IR* 7 8%) 
LTlfc. 

mp 128-130°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 3.71 (3H, s) , 4.41 (2H, d, J = 6.0 H 
z), 4.49 (2H. d, J = 6.0 Hz), 6.48 (1H, t, J = 5.7 Hz), 6.78-6.87 (4H, m) , 7.11 
(1H, d, J = 7.5 Hz), 7.15-7.20 (2H, m) , 7.21 (1H, t, J = 7.8 Hz), 7.90 (2H, d, J 
= 6.0 Hz), 8.67 (2H, d, J = 5.4 Hz), 8.83 (1H, t, J = 6.2 Hz). Anal. Calcd. for 
C 23 H 22 N 6 0 2 • 2H 2 0: C, 61.32; H, 5.82; N, 18.66. Found: C, 61.511 H, 5.66! N, 18. 
43. 

CO 1 5 6] 
MMM9 6 

N — ( 2 - * h * i/ ^ -y s> ;V ) - 3- [ [[5 - (4-^'J^;l/) - 1 H - 1 , 2, 4 - 
h 'J T V — 3 - >T * 7 5 7] ■O XT S. F 

3 - [ [ [ 5 - ( 4 - \L 'J 5? ;V ) - 1 H - 1 . 2, 4 - f V 7 % /-;v - 3 - 'f ;V]^f ;V] 
757] gift ( 2 8 0 mg), 2-^h^^ ^ > S?;V75> ( 0 . 2 5 mL) % W S 
C ( 2 7 3 m g) feitf 1 - t Kn + i/- 1 H > 7 h 'J 7 7-;l/-7Kft t (14. 
5 m g ) £ D M F (4. 0 mL) ligl? 1 4 BffSSi^ b fc „ RjS?S'&-»fc» 

Mftx^-;!/ ( 2 0' 0 iL) ^iO^iB^ft** (3X75 il) O^fftftfta* (50 mL) 
•«#b. Silt h 'J !>i,T'gjlI, 8j£3£»ffiT9S:bfc. gi?t*^y* 
y;P*7i^n^h^77^- (i^mx^;l/->ff^x^;l/ : * $ y - ;V = l o : l) 7? ft 
lb pt * /-^-g^x^Vfr WlEft^* 2 5 9 mg (fR*6 6%) 

^ifeSr B tbrifco 

mp 138-140°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) <5 3.81 (3H, s) , 4.41 (2H, d, J = 6.0 H 
z), 4.50 (2H, d, J = 5.7 Hz), 6.49 (1H, t, J = 5.7 Hz), 6.80 (1H, d, J = 7.8 Hz) 
, 6.87 (1H, t, J = 7.4 Hz), 6.98 (1H, d, J = 8.1 Hz), 7.12-7.24 (5H, m) , 7.90 (2 
H, dd, J = 4.5, 1.5 Hz), 8.65-8.68 (1H, a), 8.67 (2H, dd, J = 4.5, 1.5 Hz). Anal 
. Calcd. for C 23 H 22 N 6 0 2 • 2H 2 0: C, 61.327 H, 5.82; N, 18.66. Found: C, 61.48; H, 
5.98; N, 18.63. 

C 0 1 5 7 ] 
S««9 7 
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3 - [ [ [ 4 - * =f- JV - 5 - ( 4 - tf U *J JV) - 4 H - 1 , 2 , 4 - h 'J 7 71/ - 3 - 
-T;V]p<^;P] 75/] glilif^ 

4 _ ^ ^ ;V _ 5 _ ( 4 _ ^ y y ;V) — 4 H — 1 , 2 , 4 - h U 7 V - ;V - 3 - * ;V * 7 ;V 
ft F ( 1 . 2 1 g ) * x # / - ;P (1 0 0 mL) ft £ 0E tt -( 5 . 0 mL) 7§ J5¥ * 

, 3-7?/SI«xf;V (1. 9 mL) ^iP^fc, ilfli^Sfit 1 8B#BgSI#bfc 

o m^m^ms.Tmmh, hjvx.y (50 .d **n*«BET»«Lfco 

2 lUSi t> M b# & nfc»tfcfb-&t(^x * 7 (65 mL) fc:?ggi?£-e, M S> % K ?k St 

ffc h U ^ A ( 4 8 6 m g ) £ 0 'CT'toilST 8 BfMJf bfc„ m^'VOlCT-H 

h> (4. o mD ?t im its mmTmm^mm.icmm^^}V C3 o o «d 

ffiftM-Tk ( 5 0 mL) Ti^l, # H « ^ 7j< ^ ^ ^- 1- U * AT? JMMJET 10 

y-;l/=3 : l ) -emWt b\ Bm^ni'^ e^-i* V :/n t!;l/x— r -6lff.t8»*.tf wjB|B 
fb^-fe 1.30 g (IK* 60%) ^ifeSSi ttife. - 

mp 115-1 16°C . 1 H-NMR (300 MHz, CDC1 3 ) 5 1.40 (3H, t, J = 7.2 Hz), 3.79 (3H, s) , 
4.37 (2H, q, J = 7.1 Hz) , 4.53 (1H, t, J =5.1 Hz), 4.60 (2H, d, J =4.8 Hz), 7 
.00 (1H, dd, J = 8.0, 2.9 Hz), 7.30 (1H, t, J = 8.0 Hz), 7.43 (1H, t, J =2.1 Hz 
), 7.50 (1H, d, J =7.5 Hz), 7.61 (2H, dd, J = 4.4, 1.7 Hz), 8.80 (2H, dd, J =4 
.5, 1.5 Hz). Anal. Calcd. for C 18 H, 9 N 5 0 2 : C, 64.08; II, 5 .681 N, 20.76. Found: C, 
63.71; H, 5.88; N, 20.64. 

[0158] 20 

mmm 9 8 

3 - [ [[4-y^;V-5 - ( 4 - tf 'J is ;V ) - 4 H - 1 , 2 , 4 - r- V 7 "/ — )\> - 3 - 
Y ;l/ ] y> 7- ;b] 7 57] $lffi 

3 - [ [ [ 4 - y =f- ;V - 5 - ( 4 - t° 'J 5> ;l/ ) - 4 H — 1 , 2 , 4 - h U 7 V /-;V - 3 - 
-f ;l/Wf;V] 75/] Sltlxf ;V ( l . 5 o g) *jx # 7 -;V (2 5 mDfeitf 

T H F (2 5 m L ) tC^ffPS^v 4 M 7j< gHt h- V t> A ?k m ffi. % M Tc 0 M-gMttM 

u i 5 . 5 n m mw h. Km ztm mm-v * m % , m mrmrnvrco me zk * *n 

7L, tfUJLfclSS^Itb, 7-lrhyT^iLgll, MIHfb-a-t) 1 . 3 1 g (M9 5 
%) feife^St Ltf fco . 

mp 239 242 °C . 1 H-NMR (Me 2 S0-d 6 ) S 3.77 (311, s) , 4.54 (2H, d , J = 5.4 Hz), 6.5 30 
6 (1H, t, J = 5.4 Hz), 6.99 (1H, dt, J = 7.2, 2.2 Hz), 7.17-7.24 (2H, m) , 7.35 ( 
1H, s), 7.74 (2H, dd, J =4.7, 1.7 Hz), 8.75 (2H, dd, J = 4.5, 1.8 Hz). Anal. Ca 
led. for C 16 H 15 N 5 0 2 • 0.8H 2 0: C, 59.36; H, 5.17; N, 21.63. Found: C, 59.13; H, 4. 
80; N, 21.63. 
[ 0 15 9 ] 

mmm 9 9 

4 - ^ n n - N - [ C 1 - * *)\>- 3 - (4-If'J^;l/) -lH-1, 2, 4-K'J7V 

- ;v - 5 - -f ;v ] y f- ;v ] 7 — V y 

4-jrnn-N- [[5 - -1H-1, 2 , 4 - h V 7 V — )V - 3 ■— -T 

7^ 'J > ( 5 0 0 m g ) / — )V ( 8 . 0 mL) tC?g»$-&, 1 M^?J< 40 

h U ^ ^'TKflFtt ! ('2 . 1 O^T', H^iby^/V (0. 22 mL) ^iD^.?g-& 

»«a»T?'6'-;" 5-i*ii*#-L*. Ens**** i *je**Tf«ia-b, ?iopH%3tts 

fS?M^-t)^MJETi»li b fc„ ( 3 0 0 mL) * *U * ?1 % m * ISfO K M ?J< 

l^^ h y -tr J^yHmW. (3 0 mL) v 7k (5 0 mL) -"3 V-» Tf ft ft * ( 3 0 mL) T^j*b 

, #«»*«tzK«K16^->"y : ^A"e««fe»x »***ffiT«*bfc-i ; H it y -tiffr* 9 
A ^ a T K ^ v "7 -f — (ffiStt : ^*1ry : =3 : i^B^^ai^;V-^@^®x^ 

;V : y ^ y-;V = 2 : l ) *e : fff IL , W M x ;V - ^y/nii ;v x - f;V*5BS h b b * 

ff w mmit-erm 147m g (ir* 28%) ^jsfe^ B B H t bT#fco 

mp 167-168°C . 1 H-NMR (300 MHz, CDC1 3 ) S 3.97 (311, s) , 4.46 (2H, s), 4.47 (1H, m 

), 6.66-6.71 (2H,m), 7.16-7.21 (2H, m) , 7.94 (2H, dd, J = 4.7, 1.7 Hz), 8.69 (2 50 
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H, dd, J = 4.4, 1.7 Hz). Anal. Calcd. for C 15 H 14 C1N 5 : C, 60.10; H, 4.71 : N, 23.3 
6. Found: C, 59.73; H, 4.67: N, 23.14. 
[0160] 

HIIi o o 

4 - ^ n D - N - [ [ 1 - * f- - 5 - ( 4 - tf U 3> )\> ) - 1 H - 1 , 2 . 4 - h U 7 V 

-fr- 3 --f;l/]^ ^/H r-yy 

4-^nn-N- [ [ 5 - (4-tIiJ^;l/) - 1 H - 1 , 2 , 4 - L- V 7 S ~ )\> - 3 - -r" 
)V ] * ^ ;1/ ] (5 00 mg) £ X # y — (8. 0 mL) 7t $g £ 1 M M 7K 

ft fb ^ b U * A ?J< ft ( 2 . 1 mL) > O^f , 3 <7 -fb 7 5 1 - ;b ( 0 . 2 2 mL) jbfl X. M ft 
M*m.UT* 6 . 5 BtffljlifLfco KJS l ISISffflil, ?OpH^3i:Lg 

jSg£-!»;&«ffiT»»L;fc„ MiC^ftx^;P ( 3 0 0 mL) £M ^ fiSftl J^ftTk 

aS^bU^ixXkigiK (30 mL) % 7k (50 mL) O ^ T? IS Si ft % zk (30 mL) T?jjfcj* L 

A * n v h 7 -< - (^Xtt : ^\ + +r > : ftftx^;V = 4 : l^Wftx^;b) T?»»b 
» B£ftx5P;l/- s;^ V 7"d e/l/x--r;l/;&v&?f|g||fcfr i/^frHbl^tl 2 2 mg (IR* 4 
% ) %m&mg,£VTMto 

mp 146-148°C. 1 H-NMR (300 MHz, CDC1 3 ) S 4.02 (3H, s) , 4.42 (2H, d, J = 5.1 Hz), 
4.49 (1H, t, J = 5.7 Hz), 6.65-6.70 (2H, m) , 7.12-7.16 (2H, m) , 7.61 (2H, dd , J 
= 4.5, 1.5 Hz), 8.80 (2H, dd, J = 4.7, 1.7 Hz). MS (FAB) [M+H] + for C 15 H 15 C1N 5 , 
Calcd: 300.1016. Found: 300.1017. 
[0161] 

mmm 1 o 1 

N — (2-^b^>'-^>i> , ;V) - 3- [ [[4-^^;V-5 - (4-tfU^;V) - 4 H - 
l, 2, 4-MJ7y-;l/-3-^;H^f;H 75/] ^yX75F 
3 - [ [ [ 4 - * =f- JV - 5 - ( 4 - fc! y 71/ ) — 4 H — 1 , 2 , 4 - h- V T "/ — 1\> — 3 - 
75/] $Ifl (14 8 mg), 2-^ + ^'<>'>';l'75> (0. 1 

2 mL) „ W S C (13 8 m g ) 43 «fc XS 1 - K n * - 1 H - > *S b V 7 V~ )V— 7j< 

(7 . 3 mg)£DMF (2. 0 mL) K ?g-& „ M U T* 4 0 H M W L 7c „ WL J&U 
^ 7j< C 5 0 mL) ^inx, g^ll^itixf;!/ (1 0 0 mL. 5 0 mL) T? }fc fcti b W $1 
(3 0 mL) -egfc^L, *R.zK«H^ h U 7 A Tft^ffe, I.i*»ffTfiS 
bfc„ Il^i' 'J A A 7 A o v h ^"7 7 - ( ft x ^ ;P -» m ft x ^ ;V : # / — 

;v = 2 : i ) fist, ^ftx^;i/^ zmtBmztn ^mmit^m 155 mg cir* 7 6 

% ) £«fefg||i:LT#fco 

mp 109-111°C. 'H-NMR (300 MHz, CDC1 3 ) S 3.77 (3H, s) , 3.83 (3H, s) , 4.42 (2H, d 
, J = 6.0 Hz), 4.55 (2H, d, J = 5.7 Hz), 6.47 (1H, m) , 6.87-6.92 (2H, m) , 6.98 ( 
1H, d, J = 9.0 Hz), 7.12-7.26 (5H, m) , 7.74 (2H, d, J = 6.0 Hz), 8.66 (1H. a), 8 
.75 (2H, d, J = 6.0 Hz). Anal. Calcd. for C 24 H 24 N 6 0 2 • H 2 0 : C, 64.56; H, 5.87; N, 

18.82. Found: C, 64.18; H, 5.84; N, 18.63. 

[0162] 

mmm 102 

3 - [ [[4 5 - ( 4 - tf U >>/!/) - 4H-1, 2, 4 - b V 7 V — ;V- 3 - 
-T ;l/ ] ;V ] 757] — N — [2 - (f'J7;l/tn/f;l-) > 57 ;p ] ^yX75H 

3 - [ [ C 4 - ^ 71/ - 5 - ( 4 - tf y S? ;l/ ) - 4 H - 1 , 2 , 4 - r- »J 7 — )V - 3 - 
-Trt/]* ^JV] 7 5 7] gift (155 m g ) % 2 - ( h U 7 7V * u 7 -^>5?;l/ 
75X17 5 mg) s WSC(144 mg) feitfl - tFn + i'-l H-^V^h 
•J 7 y — 7lx — 7kmifa ( 7 . 7 m g ) % D M F ( 2 . 0 mL) SSt« 1 8 m ffl 

bfco SJfeiS^«lH:Blftx^-;l/ (10 0 mL) ^ in U & % * 7k (2X30 mL) 
T?fl63ftl**zk (2 0 mL) T?^^b s W 81 ® * * IK ft h U 7 A T? ft jft #1 . rt^^j^E 
TSS Lfc„ St*f.y*yA/*7A*nvh^77>f - (Mx^;V^@£ftx^;P:7 
^7-7l>=2 : 1) T?«ffiUMf2lb-a-tl2 2 5 mg (IR* 9 6 %) * ttWK 
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'H-NMR (300 MHz , Me 2 S0-d 6 ) 8 3.78 (3H, s) , 4.55 (2H, d, J = 5.7 Hz), 4.64 (2H, 
d, J = 5.4 Hz), 6.50 (1H, t, J = 5.4 Hz), 6.95 (1H, d, J = 6.6 Hz), 7.16 (1H, d. 

J = 7.5 Hz) , 7.22 (1H, t, J = 7.8 Hz) ,7.29 (1H, s) , 7.47 (1H, t, J = 7.8 Hz) , 
7.51 (1H, d, J = 7.8 Hz), 7.66 (1H, t, J =7.7 Hz), 7.72-7.75 (3H, m) , 8.76 (2H, 

dd, J = 5.3, 0.8 Hz), 8.94 (1H, t, J = 5.7 Hz). Anal. Calcd. for C 2 4 H Z , F s N 6 -0 • 1 
.2H 2 0:C, 59.06; H, 4.83; N, 17.22. Found: C, 59.16; H, 4.84; N, 16.84. 

[0163] 

mmm 1 o 3 

3 - [ [ [ 4 - y- =f- )V - 5 - ( 4 - If V )V ) — 4 H — 1 , 2 , 4 — b V T V *-)]/- 3 - 10 
^ ;V ] * =^ ;H 75/] — N — [3- (hn;Hn^;l/) -<^X 7 5 F 

3 - [ [[4 5 - ( 4 - tf V 5> )l> ) — 4 H — 1 , 2, 4-b'J 7' V - /V - 3 - 
;V ] ;V ] 75/] f lfi (15 5 mg) ; 3 - (f >J 7;Vtn>!f ;W 

75V (1 7 5 m g ) . W S C (14 4m g ) & £ t? 1 - £ Fn + v'- 1 H-^/Vh 
U7V-*-*fti (7. 7 mg) I D M F (2. 0 mL) K: ?! £ •£ % Sfitl.6. 5 
Lfc„ SJ5S?I-a-'#J{Ci^^Ji^;l/ ( 10 0 iL) ^*n^?l-&fe^7]< ( 2 X 3 0 mL) 
-3^1?iafHft^7j< ( 2 0 mL) T'^fe^L, W «l JS « 7k M 7" r- 1) >> iT?fiftft'; 

: ^ ^ y -;V= 2 .: 1 ) M \,mmt^m 2 l 6 m g ' (JR* 9 3 %) %*fe^*£il14 

li fe L T ll 7C o 20 
1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 3.77 (3H, s) , 4.53 (2H, d, J = 5.7 Hz), 4.54 (2H, 
d, J = 5.4 Hz), 6.48 (1H, t, J = 5.7 Hz), 6.93 (1H, d, J = 7.8 Hz), 7.11 (1H, d, 

J =7.5 Hz), 7.20 (1H, t, J =7.8 Hz), 7.25 (1H, s), 7.54-7.65 (4H, m) , 7.74 (2 

H, dd, J = 6.0, 1.2 Hz), 8.75 (2H, d, J = 5.1 Hz), 8.97 (1H, t, J = 6.2 Hz). Ana 

I. Calcd. for C 24 H 21 F 3 N G 0 • 1.5H 2 0: C, 58.41; II, 4.90; N , 17.03. Found: C, 58.62; 
H, 4.78; N, 16.91. 

C 0 16 4] 

mmm i o 4 

4 - ^ n n — n - [ [ 4 - X f-iV- 5 - ( 4 - fcf U *J )V) tf V — )V - 3 --f ;V] / 7^;V] 

7 - V ;y ' ' . ; 30 

a) 4 -**f-)V- 5 - ( 4 -\Z V )V ) If 7 - ;V - 3 - * ;V « V t x.^ ;1/ 
y^ivlfX (bij/f/l/->i);l/) 75 FCx^fyil ( 1 . 0 M\ 100 mL) ^ 5? 
xf;H-f7V ( 2 5 0 nDfcinl, 4-TP tf^x;Vy!Ji;> (1 3.. 5 g) <r> *J x. 
f ;Vx-f;V ( 1 0 0 ml.) iS^tiHilT^ - 7 8 "C T? 2 0 ^F^^ltt IT U 7c „ 
«^<»* 4 0#m«#Lfc». ->a.»>ttS>x^;l/ ( 1 5 . 3 g) 4-78tf 1 5»l 

L *J x gp- ;v 31 - t- ;P if 8fc b fc ft . ^; ^ L s 3 - ^ ^ ;V - 2 , 4 — 5? * * y — 4 - ( 4 - 

^ (7. 54 g)^x^y-;l/(700 mL) liST' 3 0 B#M# 40 

Lfco KJS?Sl=rt)£MJ±Taiii SI£»ixf;k ( 5 0 0 mL) 3& in x. Tc M & % * 7k 
(1 0 0 mL) "D V"» -efiafnft^Tk (75 mL) T? ?£U % # 8 II 3& $K 7k BfE St ~f~ Y V *J7 iT'S 

iMETSSLfeo ^?t^#mni^;V^ BM^S^tT^MIBIb'&fe 2 . 7 1 
g It iffe IS-il i: LT # fc „ fStSETll L v mW% $/ V ?j ? )l> ts *j h. 5 n v h 9 7 7 
-1- - (-^^-U- > : tt»x^;l/= 1 ■■: 1 ->ffixf-;P'Oi/^gS'tt : t ^ : Klx^;V 
= l : 1 ^Mxf ;V) f llL, ^ 6ESixf ;Vtffgi%ffi,\ i!2fc-&» (1 . 

02 g ) *mrc (-a-if : 3 . 73 g , urn 1 6 %) „ 

mp 154-155°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 1.43 (3H, t, J = 7.1 Hz), 2.52 (3H, s) , 
4.44 (2H, q, J =7.1 Hz), 7.61 (2H, dd, J = 4.7, 1.4 Hz), 8.70 (2H, dd, J = 4.7 
, 1.7 Hz), 11.08 (1H, br). Anal. Calcd. f or C, 2 H, 3 M 3 0 2 • 0 . 1H 2 0 : C, 61.84; H, 5.7 50 
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i; N, 18.03. Found: C, 61.76; H, 5.81; N, 18.19. 

b) 4 ' - * f- >l> - 5 - ( 4 - tf U 5? )V ) \£ => "7 - ;V - 3 - * ;V * T ;V 7* t H 

fe«fctf[4— 5 - ( 4 - tf y ;i/ ) tf ^ y — ;i/ - 3 - -f ;V ] # / — ;i' 

4-^^-;P-5 - ( 4 - tf 'J S> ;l> ) t! 7 x / — )\/ — 3 — il )l>i$Z/fk3i=f- )V (5 8 6 mg) 

T H F (2 0 nL) - 4 0 t TvKift 'J f A7;P 5 - A (9 6 mg) 

%iflx, 3 0~-40'C?l ^F^M^bfco *ll^tt«g?i- h'JDAl OTkfn 

ft (8 1 6 mg) S-2 O'CT'tai, M 1? W L o * -fe 5 -f h- T? 'M 

ILTHFfiliL, itffi £ iifeiK*#f-&«JET»*t£, Slit # 3/ V i3 V * 9 A * n v h 
if^y^f— (^on^il/A:^/- ;V = 4 o : l -> 2 0 : l -> l 0 : l) t? » SI b * 4 10 
-^f ;V-5- (4-lf'jy;l/) (f7 ( /-/V-3-*/^7;PftK6 3. 6 mg (IR 

* i 3 %) feign, [4 - ^ 5 - c 4 - tr u s>-/i/) tf 5 y— ;i/ - 3 - ;v] ^ * 
;-;i/83. 5 mg (iR*i7%)^^nfeign^LT : en- ; en#fco 
4 - ^ ^- ;V - 5 - ( 4 — if y s> /lO if - 3 -A;P#7;Vft F 

rap 213-215-C. 1 H-NMR (300 MHz , Me 2 S0-d 6 ) 5 2.47 (3H, s) , 7.64 (2H, dd, J = 4.7, 
1.4 Hz), 8.68 (2H, d, J = 4.8 Hz), 9.99 (1H, s) . Anal. Calcd. for C 10 H 9 N 3 0- 0.2 
H 2 0: C, 62.95; H, 4.97; N, 22.02. Found: C, 63.08; H, 4.84; N, 21.68. 

[4— 5 — ( 4 - tf y $? ;i/ ) tf^y — ;i/-3— -f;V]^^y — ;v 

rap 179-182°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 2.21 (3H, s), 4.48 (2H, d, J = 3.6 H 
z), 5.21 (1H, brs), 7.64 (2H, s) , 8.59 (2H, s) , 12.97 (1H, br) . Anal. Calcd. for 20 
CioHnNsO: C, 63.48; H, 5.86; N, 22.21. Found: C, 63.34; H, 5.91; N, 22.28. 

c) 4-^nn-N- [[4-*?- 71/ - 5- ( 4 - tf y 5? 7V ) If 5 V*-;V- 3 f 
;1/] 7-')> 

4 - * f- ;P - 5 - ( 4 — tf y i? ;V ) vf 5 y — ;P - 3 - 7J ;P # T l\t 7 s K (60 m g ) „ 
4-^anT — !) y ( 1 2 3 m g ) :}5 J; ZfWm. ( 1 . O iL) (2 0 mL) 

list i 5 mmmnLfc 0 m&vaK h y r-t h ^^Tk^fb^^m-^ h y 9 a 
(204 mg) ^ira^. list 1 B#i«8t# l tco scmm-erm * mmTMffi l mm. k mm 

(6 0 mL) ^inx. ?g-&#J^7j< (2 0 mL) O V T* IS fll * « zfc (2 0 mL) Tfifeif* 

l, tn^»7j<sit b y <7 AT^iiis ssi*«ETisi/ft..aa%i'iJ*y/v* 30 

^i^nvh^^^-f- (^\^-y^:#^oi^;l/=3 : 1 -> B1= ^ x. ^ ;V ) T?fflfiL. @£g? 

x.^;i.^ zumm&ff ^mmit-etm (ir^7o%) §ifi#gi B ttiij;Lrifto 

1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 2.24 (3H, s) , 4.22 (2H, s) , 6.19 (1H, br) , 6.67 (2 
H, d, J = 8.7 Hz), 7.10 (2H, d, J = 8.4 Hz), 7.72 (2H, br) , 8.65 (2H, d, J = 5.7 

Hz). MS (FAB) [M+Hj + for C, 6 H, 6 C1N 4 , Calcd: 299.1064. Found: 299.1066. 

[0165] 

mmm 1 o 5 

N - v t> ;i/ - 3 - [ [ C 4 - * - 5 - ( 4 - if y s?7V) tf 9 V — jV - 3 - ;V ] * ^ 
;v ] 75/] ^>X75F 

40 

a) 4- [3- (^nn^^/io — 4 — ^ ^ ;V tf ^ y — ;V — 5 — ;l> 3 tfy^^tt[»« 

[ 4 — ^ ^ ;i/ - 5 - ( 4 - tf y )V ) tf 9 V — ;v - 3 - V ;v ] & s — ;P ( l o 8 m g ) 
^Mit^^r (3. 0 ml) fciwiU S^»SIilT? 1 MStif L fe„ S^ttb;Vx 
V (1 5 mL) %:jm%-MJ±TWkM L fc „ C © 8 ft * * S> 2 HI SR D 51 L % . 
LSIBft^-tl 1 3 9 mg %8ftltfe.H*i: Ltffe a 

'H-NMR (300 MHz, Me 2 S0-d 6 ) 8 2.34 (3H, s) , 4.88 (2H, s) , 8.20 (2H, d, J = 5.1 H 
z) , 8.87 (2H, d, J = 6.0 Hz) . 

b) N -^y&fr- 3 - [ [[4-^7^ /I/ - 5 - (4-tfy^;b) ^ V — /V — 3 1* ;V ] 

757] 'tyXTSF 50 
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4 - [3 - ( * a n * ^ ;P) -4 - ^f »/— ;l/ —5 — OF] tf y ( l 3 
9 mg) , 3-75V-N-^y^;HvX75H ( 3 8 7 m g ) *5 «fc tf tfc ft 7k * F V 
tf A (240 mg) «rDMF ( 2 . 5 mL) K: ?S , 9 0 "C T? 1 . 5 B# F^ Jiff L 7c „ 
P-a-iJ^JiffTJi^ ISlElfSl?* (15 0 mL) *jto*iB-&ft*7k ( 5 0 mL) 
■efl&sftlfttt*. ( 5 0 mL) Tf»»L,' #«»**8*Bfctt^ b U AT?ftj»*v 

TS£ Lfc. ii§^'J*y**7i^D7F^77^- (@£ftx^;l/->^ftx?-/F : * 
# 7 -;V = 1 0 : 1 ) T?»» S£ftx=F;Vfr & ?f ggn^fr ^JHiEfc-S-ftl 1 4 4m g ( 
M 6 4 % ) %m&S6& £ b Tf#7c 0 

mp 185-188°C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 2.24 (3H, s) , 4.27 (2H,d, J = 4.8 H 

z), 4.45 (2H, d, J =6.0 Hz), 6.15 (1H, brs), 6.83 (1H, d, J = 7.5 Hz) , 7.07-7.3 10 

5 (8H, m), 7.62 (2H, brs), 8.61 (2H, brs), 8.84 (III, t. J = 6.0 Hz). Anal. Calcd 
. for C Z4 H Z3 N 5 0: C, 72.52; H, 5.83; N, 17.62. Found: C, 72.41; H, 5.94; N, 17.57 

[0166] 

SIH 00 1 0 6 

3 - [ [ [-4 - "j* 5 - ( 4 - If 'J i>~ ;F ) - 4 H - 1 , 2 , 4 - F V T V— )V- 3 - 

-f* ;F ] ^ ;V ] 7 5/ ] - N - [4- (h'J7lHn^)l/) V XT 5 F 

3 - [ [ [ 4 — * =f-)V- 5 - ( 4 - tf V 5? /F) - 4 H — 1 , 2 , 4 - F V TV — )V - 3 - 
-<7V]^^;P] 7 57] £rJ§.#ft (155 mg) ^ 4 - ( F y •■■7 ;F * n >< =f- )V ) ^Z/ *J )\> 
rS-> ( 17 5 m g ) v W S C (14 4 m g ) & <fc tf 1 - fc: F n 5>.— . 1 II — * is V F 20 
'J T ^ - ;V — 7K (7. 7 mg) SDMF (2. 0 ml) SIT 2 2 tf^ 

Jiff bfco Kf&M&mKJk ( 3 0 mL) ;£;ta;Ul£-MI£ftx^;F ( 1 0 0 mL. 5 0 mL 

) -ettffiL, ^mmttrnm-kmyk (30 «d fcszkKft?- f u i^it; r 

Sl^iffTSSLfci i»a%S/y *^*5Wdt> ^77^^ (ftftx^l^Wft 
x^;F : ^ £ y -;F = 2 : 1) tllLlfBlb^i 2 2 8 m g (IR^9 8%) 7 t /F 
77Xtbtifc„ 

1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 3.77 (3H, s) , 4.53 (2H, d, J = 5.1 Hz), 4.55 (2H, 

d, J = 5.1 Hz), 6.49 (1H, t, J = 5.3 Hz), 6.93 (III, d, J = 9.9 Hz), 7.12 (HI, d, . 

J =7.8 Hz), 7.20 (1H, t, J =7.8 Hz), 7.26 (lH,s), 7.52 (2H, d, J = 7.8 Hz), 
7.70 (211, d, J = 7.8 Hz), 7.74 (211, dd, J = 4.7. 1.7 Hz), 8.75 (2H, dd, J = 4.7, 30 

1.7 Hz), 8.97 (1H, t, J = 6.3 Hz). Anal. Calcd. for C 2 ., H 2 , F 3 N 6 0 • 1.5H 2 0: C, 58. 
41 ; II, 4.90; N, 17.03. Found: C, 58.75; II, 4.69; N, 16.82. m 

[0 1 6 7] 

mmm 107 

N — [2 - ( v F - ;V - 3 f ;F ) x^;v] - 3- [ [ [ 4 - * n> - 5 - ( 4 - ^ y 

5>;F) -4H-1, 2, 4 - F 'J T V-lV- 3 - ;V ] ^ T 5 /] ^yX75F 

3 - [ [ [ 4 - * )V - 5 - ( 4 - fcf y 5^ ;F ) - 4 H - 1 , 2 , 4 - h 'J 7V*-)1/ - 3 - 
75/] ^M#ft ( 1 5 5 m g ) . F V f * 5 <> ( 1 6 0 m g ) > WS 
C ( 1 4 4 m g ) 43 J; tf 1 - t: Hn*^i H - ^ V V h V TV—JV — 7k fP '#5 ( 7 . 7 
mg) £ DM F ( 2 . 0 mL) \zU?Tl£*i, Ifil?2 4^Fa«ffl>fc 0 K H ^ 7k ( 40 
3 OiL) ^toiS^ft^Mxf;!/ (10 0 mL, 5 0 mL) If ffl W U s WM ^ #r ^ISfP 
^^zK ( 3 0 mL) Ti5fe#blRl7j<^ft^ F : U *7 Mil; ^ ^ M J± T @ * b 7c „ 11 
^ zs y * A ^ n v h S7=7 y j — (Pftx^;l/^g^ftai^;V : ^ ^ / ;F = 2 : 1 

) T'»I L. / ^ 7 -;V-Sftx^;V^ 5 S^ B B H ^tf V^fBib^tl 2 2 5 m g (IR^ 9 
9 %) £*Sfef§ll i: L T#rco • 

mp 144-146 0 C. 1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 2.93 (2H, t, J = 7.8 Hz), 3.50 (2H, 
m), 3.77 (3H, s) . 4.54 (2H, d, J = 4.5 Hz), 6.44 (1H, m) , 6.89-7.06 (411, ra) , 7.1 
5-7.22 (3H, m), 7.33 (1H, d, J = 8.1 Hz), 7.58 (1H, d, J = 7.5 Hz), 7.75 (211, d, 
J = 4.5 Hz), 8.41 (1H, m), 8.76 (2H, d, J = 4.5 Hz), 10.80 (1H, s) . Anal. Calcd 
. for C 26 H 25 N 7 0- 1.6H 2 0: C, 65.01; H, 5.92; M, 20.41. Found: C, 64.71; H, 5.83; 50 
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N , 20.37. 
[0168] 

mmm 1 o 8 

N — [ (1 S ) - 2 - £ F D 3=- Zs - 1 - y x - )b X =f- lb ] - 3 - [ [[4-^^;l/-5- 
(4--l£US?;b) -4H-1, 2, 4 — h U 7 \f — )b — 3 — f ;V ] ^ /V ] ^> 
X7 5F 

3 - [ [ [ 4 - lb - 5 - ( 4 - fcT «J 5> /V ) — 4 H — 1 , 2 , 4 - h V 7 \T — lb - 3 - 
■*f)Vl* 75/] Sift (19 0 m g ) , (2S) - 2-75/-2-7i-* 

J — lb (169 mg) % WSC (177 m g ) j; tf 1 - t Fn + f- 1 H-^> 
V b V 7 V — A> — Tkfam ( 9 . 4 mg) 5DMF ( 2 . 5 mL) K M & £ . ^ £ Tf 1 3 
BfllSii* Lfco EJS»#»lCzk '( 4 0 mL) £ ibB ;U1 1=T *M M x ^ ;l> (10 0 mL, 6x 
5 0 iL) -efflfcBL, ^M^MMAi^ (3 0 mL) 1?^#L, &t zk fifj & ^ J- V tf A 

f-;l/^P^x^-;V:^^y-;V=2 : 1) ^tILIgft'&ft2 5 9 mg ( i& 9 8 % 
) ^ifiiSIttftltLtifto 

1 H-NMR (300 MHz , He 2 S0-d 6 ) 5 3.60-3.70 (2H, m) , 3.77 (3H, s) , 4.54 (2H, d , J = 
5.4 Hz), 4.91 (1H, t, J = 4.9 Hz), 5.04 (1H, td, J = 7.8, 5.7 Hz), 6.46 (1H, t, 
J = 5.3 Hz), 6.92 (1H, d, J = 8.1 Hz), 7.12-7.24 (4H, ■) , 7.31 (2H, t, J = 7.8 H 
z), 7.38 (2H, d, J = 6.6 Hz), 7.74 (2H, dd, J = 4.5, 1.2 Hz), 8.49 (1H, d. J = 8 
.4 Hz), 8.75 (2H, dd, J = 4.8, 0.9 Hz). Anal. Calcd. for C 24 H 24 N 6 0 2 • 2H 2 0: C, 62 
.06; H, 6.08; N , 18.09. Found: C, 62.05; H, 5.87; N , 17.80. 
[0 1 6 9] 

mmm i o 9 

N-^yi?;l/-3-[[[5 - ( 4 - t£ U if lb) - 1 H - 1 , 2 , 4 - r- V 7 V — A/ - 3 - 

a) N ~ S>~;P - 3 - - b □ ^ > -tf > X ^ * > 7 5 F 

3--hn^yf>X**r;^n'JF (10. 0 g) ^THF (4 5 mL) KmBim 
% ^>i?;I/7 5> ( 5 . 4 mL) R Xf b V X =f- lb 7 5. > ( 7 . 5 mL) <D T H F (45 mL 

) mm* o °ct? i o^B^ttTSTLft. m-£rVa*w.'UT i4.5 mmmwis, Kmm& 

yBKWMx.?- lb ( 5 0 0 mL) £rinx.7|< ( 3 0 0 mL) O l/~> X g& jflj ft % tJ< (100 mL) T? 

itu wa»*«i2k«Eife^hy^A^e£j»«. »***e.t«* b«Eft:^w 13.2 

g (5£MM) *ilfeg a li:Ltf fto 

'H-NMR (300 MHz , CDCI3) 5 4.25 (2H, s) , 4.96 (1H, br) , 7.14-7.18 (2H, a), 7.21- 
7.25 (3H, m), 7.66 (1H, t, J = 8.1 Hz), 8.12 (1H, dt, J = 8.1, 1.2 Hz), 8.37 (1H 
, ddd, J = 8.4, 2.0, 0.8 Hz), 8.59 (1H, t, J = 2.0 Hz). 

b) 3 - 7 5 y — N - * y if lb V -if V X Jb * 2/ 7 5 F 

N - ^ 1/ if lb — 3 - — h P *K V -tf V X ;l/ * > 7 5 F (1 3 . 2 g) , ffi it ft )b i/ V K (2 
. 5 0 g ) RZfWTtm (12. 6 g ) * 8 5 %x* S — lb ( 3 6 0 mL) Eg^St, 

9 o °c-e i f&mmwistco ELmm-smait*.? a b ttm^rmmLnm* * # y ->bT*mw 
wmttmrnTmrnhrcc mm^mm^^i^ (soo bl) (25 

0 mL) RtffijflJfttt* (10 0 mL) T???fe^L. W ftl H * jffi ?J< % il * F U * A H l£ ft ^ . 
ill^IIETSSLfco SI^^'J *y;I/^7i^07 h ^ 5 7 -f - (-n4--9-^:^^x 
^;b= 3 : 1 -> 1 : 2 ) T?»» LjSBB{fc-&tt 9 - 9 7 g (iRas 8 4 % ) % * U^feiS 
ft L T W Tc o 

'H-NMR (300 MHz, CDC1 3 ) 5 3.92 (2H, s) , 4.13 (2H, d, J = 6.0 Hz), 4.63 (1H, m) , 

6.85 (1H, ddd, J = 7.7, 2.3, 1.3 Hz), 7.15 (1H, t, J = 1.8 Hz), 7.20-7.33 (7H, 
m). 
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c) N - > S> ;V - 3 - [ I [ 5 — ( 4 - Vf U 5> ;V ) - 1 H - 1 , 2 , 4 — h V T V — lV - 3 

- ■< ^ )Vir 5 / ] *\ y -tf v x ;v * y? 5 f 

4 - [ 3 - ( ^ n a * =f- IV ) - 1 H — 1 , 2 , 4 - h V T )f — )V— 5 - -f ;v ] tr y v> > ( 
4 2 8 m g ) R tf . 3 - 7 5 / - N - O ;M y y X ;P * y r 5 H ( 2 . 8 8 g ) ^ 
D M F (2. 2 mL) 9 0 °C 1? 1 B# P L ft o KmM&M fc BlFft^ ^ ;1/ ( 

3 0 0 mL) ^iffl^ll&tJ^fSftj^ftTkffi-?- b V V l±7kmm. (75 mL) „ * ( 7 5 mL) 
OV^T? »«!'*'*'* '05 0 mL) tf-«s»bv---*«JI*«|*8ttt^ h U 9 iTftlfti 38 JK.* 
IffTSS t fto 1$4'> U * V * 9 A 5 n v h 3?^ 7 w - (ii.ifjP-»»8if;l' 

: ^ * /-;!/= l o : 1 ) 7?fit® LJBSBfb^-ft 3 7 2 m g (HX§P 4 0 % ) ^I6#i§ 
ttMtLT % ft . 10 
1 H-NMR (300 MHz, CD 3 0D) 5 3.89 (2H , s) . 4 . 60 (2H ; s) , 6 . 90 (1H , dd, J =8.3, 2. 
6 Hz), 7.09-7.20 (7H, m) , 7.29 (1H, t, J = 7.8 Hz), 7.98 (2H, d, J = 6.3 Hz), 8. 
58 (2H, d, J = 6.0 Hz). MS (FAB) [M+H] + for C 2 1 H 2 , N 6 0 2 S , Calcd ■: 421.1447. Found: 

421.1488. 

[0 1 7 0] 

mmm 1 1 o 

N -«^5/S?;V- 3 - [[[3 - ( 4 - fc? V itfU) - 1 , 2 , 4 -**WT */ — A>- 5 f 

Jlsl^T-frlT 3 7]^yX7 5 H 

a) N - t: F n 3- 5/ - 4 - tf U v> > * ;V # * ^ 3 S> 1/ 20 

4 - 7 / If 'J > ( 7 . 9 1 g ) JkT? 5 0 % t: Kn^i'^rS yzK'?S3R ( 2 0 m L) & 

( 3 0 0 mL) tS^St, 9 0W7 0^iifflft. K ft S * MJE T 
Lib, mm Lft^SSe?xf ;H-f ;H-i5t)ltKit, ^I2fb^^ 1 0 . 2 g (iR 
* 9 8 % ) ^ifi8a B B i:LTf fc„ 

1 H-NMR (300 MHz, Me 2 S0-d 6 ) 5 6.03 (2H, s) , 7.64 (2H, dd, J =4.5, 1.8 Hz), 8.58 
(2H, dd, J = 4.4, 1.7 Hz), 10.06 (1H, s) . 

b) 4 -[5- o a * - 1 . 2 , 4 - **V&T */■■—■ ;l>- 3 - ;V] ^ U i> v > 
N-t Ka*^-4-ey^yA;i/#^i}-5^y (6. 50 g ) R. ^ n a ffi MM 7k % 

(12. 2 g) ^ b;Vxy (5 0 mL) ?S . 1 2 Ot f 1 2 Ufc„ gfS 30 

fl '#) K ft a: =f- ;l/ ( 2 0 0 . mL) ftj *. , M& m * & ft * * f h U <> A 2k » ( 2 0 0 
mL) , ?J< ( 2 X 2 0 0 mL) O V» T? IS ft ft ffizfc (150 mL) flfL, fll ^ISiTkfiStft 
f h'J^AT'gli, W« IffTSS bft,^ 11*^ 'J * W A 7 i, ? o v h ^7 7 ^ 

- (A + fy : i^ftai^;V= 3 : 1^1 : 2 ) LHEfk^ftf 1 . 3 5 g 1 

5 %) & ■>.^-fe*S-ii t L T # ft o 

mp 65°C . 1 H-NMR (300 MHz, CDC1 3 ) 8 4.78 (2H, s), 7.60 (2H, dd, J = 4.5, 1.8 Hz) 
, 8.81 (2H, dd, J = 4.5, 1.8 Hz). Anal. Calcd. for C 8 H 6 C1N 3 0: C, 49.12; H, 3.09; 
N, 21.48. Found: C, 49.07; H, 3.11; N, 21.58. 



c) N 3 - [[[3 - (4-tfys>;V) -1, 2, 4 - t*tfr - 5 - 40 

^;H^;l/]7 5/ ]^yX7 5F 

4-[5-(^nD^^;i/)-i, 2 , 4 - # v v y y — ;v ■■- 3 - >r ;v ] tf u ^ y ( 3 8 

0 m g ) S.tf3 - 757-N-^y^/H yX7 3 F (1.32 g ) * D M F ( 2 . 0 
mL) Mfl 9 0 °C-e 8 5 #MM ! -bft„ EJSS^itffitxf ;V ( 2 0 0 mL) ^ 

Mizmi$m*mmmwi7kmi- h v v j±7kmm (7 5 mi) ^ * (7 5 >u ■■o^t? 

* (5 0 mL) -egfc^b, h 'J "7 ATfftjift, II^ME"ff*lfc 

o SfiSS/'JAy^A^Ai'ov h^7 7^-'i(^ + iJ-> :"»»xf;v= 2 : l ^-B^ftx 
^;V) T'lIL, ftftx^;V^ 5 W^ B B B «:tT^SiBfk-&t! 5 3 5 mg (HX^7 2%) «: 
^iftSStU » ft o 

mp 147-149°C. 1 H-NMR (300 MHz, CDC1 3 ) 5 4.59 (1H, t, J = 6.5 Hz), 4.64 (2H, d, 50 
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J = 5.7 Hz). 4.73 (2H. d , J = 6.3 Hz), 6.36 (1H, m) , 6.85 (1H, ddd, J = 8.1, 2.4 
, 0.6 Hz), 7.10 (1H, dt, J = 7.8, 1.8 Hz), 7.24-7.37 (7H, m) , 7.92 (2H, dd, J = 
4.5, 1.5 Hz), 8.78 (2H, dd, J » 4.4, 1.7 Hz). Anal. Calcd. f or C 2 , Hi , N 5 0 • H 2 0: C 
, 68.20; H, 5.46; N, 18.08. Found: C, 68.58; H, 5.44; N, 18.24. 
[0171] 

mm mi 

Kmmm cm. ^^mmm^E) it, m^n^cD^v^m^K^^rmm-r^zt^-v 

l . ij f -fe ;l/ si 



( i 

( 2 

( 3 

( 4 

( 1 

( 4 

2 . 
( 1 
( 2 
( 3 
( 4 
( 5 

( 1 

£ „ 

3 . 
( 1 
( 2 
( 3 
( 4 

( 1 

( 4 

4 . 
( 1 

( 2 

( 3 

( 4 

( 5 

( 1 

5 . 
( 1 
( 2 
( 3 
( 4 



HfiE$l 5 0 -e# 5 nTMfc-g-fe 4 0mg 

5> ^ h - X 7 0 m g 

fMlt^n^x 9mg 

Xf7'Jy|v?*-/^A 1 m g 

1 * -fe ;l/ 120mg 

, ( 2 ) fc . C 3 ) 45 J; ( 4 ) <D 1 / 2 £?Sfn L fcft, ItfctS o c ft D <D 

mm 

m m w 5 o t? # 6 ft <b ^ m 4 0 m g 

^7 & h — X 58mg 
n — ;/ X £ — ^ 1 8 m g 

fl&igil-k^n-X 3 . 5 m g 

Xf7y>|T^*i/-)A 0. 5mg 

1 m 1 2 0 m g 

. (2). (3). (4) CD 2 / 3 *5 «fc tf (5) © 1 / 2 ?g frl L ft , SS 8Mb "T 
I!)© (4) jSJctf (5) ^COieK-iB^.ttfJ£l)DEE«It5. 

it«6 3Tf Btlfcft^l 4 0mg 

t7 h — X 70mg 

«fgB-fe;Vn — X 9mg 

Xr7'Jy|?^*i")A lmg 

l ij -f -b ;l/ I20mg 

„ (2 ) fc (3) *j;rf (4.) © i / 2 *S3Bi Lfcft, siitefb-rso UfclN 

HSfifi»j6 3T?#eftfcfb-&!ffel 4 0 m g 

V^b-X 58mg 

18mg 

««SS-b;l/ni — 3 . 5 m g 

xfT'jyiT^^i/n o. 5mg 

1 $1 1 2 0 m g 

* (2). (3), (4) C2/3feitf (5) CD 1 / 2 fcigiftl L fcfts SSfb^- 

g| t) © (4) feitf (5) * c cDHSKin*. TitgiJ Jibe js8 * ■„ 

mnm i o 2 T*wz>nrc{k&m 4omg 

7 ^ h — X 7 0 m g 

«fSS-b;l/n — ^ 9 m g 

xfry^iT^^i/^A img 
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1 * X° -fe ;V 1 2 0 m g 

(l) , C2)k(3)«i«ktF(4) CD l / 2 £M Ufct, Wttflsf*. ctilc^D© 
(4) £ ilti *. T 9 > * 7 * ,\, ic M At5. 

6 . mm 

( i ) mmm i o 2 -e % ^nrdt^m 40 m g 

( 2 ) ^ X b — X 5 8 m g 

( 3 ) 3 - > X * - 1 8 m g 

(4) {|g B B B t;l/0-X 3 . 5 m g 

(5) XfT'JylV^^e/^A 0. 5mg 

1 ^ 1 2 0 m g 10 
(1), (2), (3). (4) <D 2 / 3 feJ: Xf ( 5 ) © 1 / 2 b fc.-tfc, «$Hbf 

§o SO© (4) ^3J:tf (5) ^d<D3ifetAnx.Tte§iJfcinJEfigiu-r^»o 

[0172] 

t£MJ 1 

f a-/y yj vlft ( \Z y f- — h\ *J v — f- )V • * X ■ *u & Xf'J- 

. 273#, 12316-12324M)^IiJ^ I/fCo 0 . 1 5 fi M© ft M V ~> GRK2. 0.9|ittOgl^'>f a 

-Xyv. 0.5^ M© ATP (0.1/t Ci® [y- 32 P] ATP^#?y). 2mM<D EDTA. lOmMO MgCl 2 

, lmM© DTT^^CT 20mMb y X -MMWffi (pH7 . 5) fC M MS & SI © M 1£ # ^ 3. T 

25 /i LCOU-^m £ 30°C, 1R#B9T?K*S 20% h'J^nnflgS (TCA) f« X 20 

TKfS*#ihLfet, ^fiJcbfc TCAtfcig^r GF/CX -f /V X - ± K MM L fc „ X ^ ;V X - ± 

(ommmzt-y yT-i'-i's y % v y $ - * m ^ r MM*? z> <i £ t?> a y yj ^Ifcft; 

*©»«t.bfCo GRK2^±t#TO* > h * 0%, M^{b#'-M±t#T© * ^ > h ^100% 

h Ltfa-7'j >y ymitmttJEMith, so*© u ^^{tias^ffl ^^-rs^it-a-^o 



* 1 


G R K 2 






* * M <fc * ft 


IC 50 (nM) 




27 


32 




34 


17 




46 


34 




49 


21 




50 


65 




51 


28 




63 


61 




95 


35 




102 


35 




105 


25 



sei<d«s**»5^ *^0^offjtc^*n§{t-a-'t) (i) &v «nfc g r k pi«ftffl ^^-r 

[jHH±©flJffiwrftgtt] 
[0173] 



30 



40 
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(51) Int. CI. 

A 6 IP 43/00 

C0 7D 401/14 

C0 7D 413/04 

C0 7D 417/04 



(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 



F I 



A 6 1 P 43/00 

A 6 1 P 43/00 

C 0 7 D 401/14 

C 0 7 D 413/04 

C 0 7 D 417/04 



F (##) 



1 1 1 
1 2 3 



az>mm &m 

smmm/mmmtim s ts 2 9 - 1 0 

(72)f§n§# Mea IE*; 

izmmmmmmSi 2 ts 1 2 - 3 7 

F A(##) 4C063 AA01 AA03 BB01 CC25 CC34 CC41 CC51 CC58 CC62 DD12 
EE01 

4C086 AA01 AA02 AA03 BC38 BC48 BC60 BC67 BC71 BC82 GA07 

GA08 GA09 GA10 MA01 MA04 NA14 NA15 ZA36 ZC20 



